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SEQUENCE LISTING 



<120> Insecticidal nucleotide sequences 

<130> PCT/NZ00/00174 

<160> 11 

<170> Patentln version 3.3 

<210> 1 

<211> 18938 

<212> DNA 

<213> Serratia entomophila 



<400> 1 



ggatccgagt 


gaaggaatca 


tcggccgctt 


tatacgtttc 


agggtgaata 


cggttggccg 


60 


caacgtggca 


atggatgttg 


tttgtgtcgg 


tatgaatcgc 


cgcaacgtac 


tggtgttctg 


120 


acatacccag 


tgccgataaa 


ctgtgacgaa 


cactatcaaa 


gatgtgttcc 


gtcgacctga 


180 


aagccaggat 


ttatttttac 


accaatggtt 


gggtgggctt 


cctttctgaa 


ctggtgcatc 


240 


atttagccgg 


catcatcaaa 


agatgcatgg 


aaatacaaat 


atcatattta 


cagacaccca 


300 


agttgatgac 


ctgctccgtg 


agttgaaatg 


ccgacggggg 


aaatcagcag 


ccttttcaac 


360 


tcatggagca 


gggggaaatc 


aatcctcaat 


aacccgcatt 


ggatatcctg 


ccagtgtgca 


420 


tttaaccttt 


ttagtgtgtt 


tccttaatat 


cccaatcgtt 


gaatcgctac 


atacggcaga 


480 


cattagtatc 


tcacttatca 


tcaaagtaat 


atcacaccga 


gaatgctaat 


ttcatgatat 


540 


gaaaacgttc 


cattaataaa 


ttttcagaaa 


cctaacacgg 


catttttatg 


ctgatcagtg 


600 


aattgattgt 


ttctgaaaaa 


attaattgca 


cctctgccac 


ttatcagata 


aaaacacccc 


660 


atgcggtaag 


ttttttattt 


tttattaatg 


attttattaa 


tgattttatt 


aatgatttta 


720 


ttaatgattt 


tattaatgat 


tttactatag 


atgaatgtta 


acatgggtga 


taatttactt 


780 


tactcaattt 


aattgttggt 


atgaccatgt 


tttagatgag 


tggcacggat 


tcattattgt 


840 


aaaaaaagta 


tctaaaacct 


ttagcagcaa 


tcctacttga 


ggatgacctc 


gacaggactt 


900 


gattattgcc 


attttttacg 


aaggaagatg 


acgggtgata 


aataataaaa 


aaaacaaaag 


960 


tatagcctta 


ggtatcgccg 


attacatcca 


gtaacactta 


ttgacttttt 


tttacttcta 


1020 


ccgttagcta 


taaatatgat 


atttaaatct 


gtatttttat 


ataaaaccag 


tttatgatgc 


1080 


tggattggtc 


attaaagtcg 


ttatatgtga 


tcgttatctg 


tcattgattg 


gtgtttaatc 


1140 


ttttattctt 


ccagtgaggt 


ttcaggggga 


atgtattggg 


taatcatact 


catgtcattt 


1200 


gttgctttga 


tgttaaatta 


acgtgttcat 


tcattatgtt 


ctactgttgt 


ttctattgtc 


1260 


cggaacgacc 


atagagactg 


tcgctatgtt 


aataggaata 


tttgactggt 


tatatgcgcc 


1320 


aagggttatc 


gctgcactct 


ctggggcgat 


ggtattcatc 
Page 


attacgcaag 
1 


ataacttcat 


1380 
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Lyy Ly l Lay a 


Ly y y Ly l La l 


t n r f 1" 1 1 1" n t 

Ly LLLLL Ly L 


ar rtttttta 

yLL.LLL.UUUu 




cattttcaaa 


1440 


yaLaaLaljL L 


L LLy L Ld LLa 


a r 1" 1" r f 3 f 3 T 

dV_LLL.Ld.LCLL 


rrrnaat"n3t~ 

LLLy aa Ly a l 


a tacatataa 

d L d V- d u d Luy 


oaaataacct 

y d d d lyuLL u 


1500 


tfintnrrttf 
Lyyuyv.v.LLL 


nl~l~a rra nrn 
y LLdLLdyLy 


rrnl"oa root* 

LLy LydLyy l 




attatcatta 


taaacaaaat 


1560 


aLjayayaaaa 


tat rttnnan 
Ld ll l Ly y dy 


dd lciull^ll 


a Ly L LLLClOO 


tratacttct 


taatattaat 

V_ LA U L. U L. L. \A LA \_ 


1620 


nrrntn^ttf 

y LLy uy a t l l 


y L L LLjyL Ld L 


tnrrntrana 
L y L v_y LLaya 


L La L LLL Ly L 


n n r n 1" a 1" r a a 

yyv_y Ld lluq 


iT3i"33aal"a 

Ll.u Ldddd uy 


1680 


dddddlaLLy 


trnf rfrttt 
LLy LLLLttL 


tattnrtttt 

LdLLyLLLLL 


rtrattattfl 

LLLaL La L Ld 


<~yy*-y L y<~yy 


rnrtntrtrr 

LyL Ly LL, LLL 


1740 


d uLdy y dcyd 


xydLyy y y y d 


ntatta rtat 
y LdLLdLLaL 


yLyyd l Lyy l 


LLydydLyd l 


V-dL LddLL L L 


1800 


trnrttttrr 
LLy L LIL LLL 


Ly LL Ly L L Ld 


tatarnraat 
Ld LdLyLaa l 


nnrnaaatrr 
y y Ly ddd lll. 


l"l"rfinl"finnn 
l LLyy Lyyyy 


fin3fl333333 

yyy 


1860 


Ly ddy d Lddy 


LLL.LL.ydyy L 


atrnrattaa 

d LLy Ld L Ldd 


traaanantt 
LLdddydy l l 


r~naannl~rl~n 
Lyddyy ll Ly 


LyL L LdL.dV_y 


1920 


c l id Lege ty 


cgccgc Ly dc 


/*i t ^~ t* /i n a r~ r\ 

y ll Lyy dL uy 


trnnttatnn 

LLy y l Ld Lyy 


LLdLdLyyLd 


yyyy u LdLdd 


1 Q80 

X _7 O VJ 


aggg Lgaca l 


Cd LCdCgg LL 


gd Lyddy lll 


ana/~na't"n/'"'1~ 
dy dLy d Ly L L 


ydLdddLydL 


at f arrntaf 

dLLdLLy LdL 


7040 


ttgaacgggc 


gg Lcag Lcag 


gccgLcgcgg 


L LLL LL Lydd 


LLdyLLyLdd 


f arnatnrrr 

LdLy d LyLLL 




igg L U LC L L L 


nntttttaat 
ILL I Ldd L 


d l Lyy LLdyy 


nnaattttaa 
y y dd LLL Ldd 


arnrtrf arr 

dLy L LLLdLL 


1~Tn1~1"n3333 

L Ly l Lydddd 


2160 


ddC LCdaCdd 


dLdyydLLdL 


9 ^ c 9y ^y^y 


yyddLydy l l 


L L L dLy l Lyy 


dLLLyyyLLa 




aLgggaaggi: 


LLLLLLLyyd 


LLydLLLyLL 


namrnaanr 
y dLy Lyddy l 


LyddLyyy Ly 


f tnttf nana 
LLyLLLyaya 


7780 

£- C (J L/ 


ddL uy yy ty l 


d LddLLL LLL 


yLydLy LdLL 


raraanai~na 
LdLddy d Ly d 


anataararr 
dy d LddLdLL 


nrntarf nan 

yv_y LdL. Lydy 


2340 


cgy uggcgcd 


dLdd Ly ddLd 


dd ty dL Ly Ly 


LdLy y LL Ly L 


LL L LLdLddL 


nnat* nnnac c 
yy » Lyy y dLL 


7400 


d LCddCg Ldd 


+- n ^ n -f- /~i n /~i /~i 

Lgad LgdggL 


!3ana^~a"t"t"a+" 

ddy dLd Ltd L 


ntaf aaf att 
y Ld Ldd Ld L L 


natnatattr 
ydLydLdL LL 


1"nnanaaan1" 
Lyydydddy l 


7460 


gad xgcuccd 


Lydy LdLy LL 


Ly LLdyddyd 


aaarnal'ar'a 
dddLy d LdLd 


y Ly y Ly dLy l 


f narnnaf f t 
LydLyyd l l l 


2S20 


a l LCtcgcgu 


-t- /- n i - +* +■ r~ f f~ r\ 
LLy L L LLLLy 


anrTtz-aaaaa 
dy y LLddddd 


ddLLdL Ly y L 


naranrrtnf 
y dLdy LL Ly L 


rat* c\c\c\c\7kc\7\ 
LdLyyyydyd 


2580 


gg ll LgcLd l 


LLytdLdyLL 


dy y Ly Ldy Ld 


LyddLdyddd 


yddddLLyy l 


trarrnaatr 

LLdLL.ydd LL. 


2640 

C L>" Lf 


ccg La l lc uy 


gcccgggcga 


atrrrrtarf 
dLLLLLLdL L 


nn1~naa't~nrr 

yy ^ydd Ly l l 


nttrnrrtnn 
y l LLy ll Lyy 


naatarnnra 
y dd LdL.y y u.d 


2700 


ggcagccggc 


ag Lcgcagc l 


dLga tgdL Lg 


y l l Ly y l lll 


LyLyLdydLL 


y L L LLy LLLy 


77fi0 

/ Uv 


ccccggc teg 


g Lggcc LLCd 


LgLLLLLaLL 


gg^-ggLyLdL 


LLydLLydyL 


tntarrntna 

Ly LdLLy Ly a 


7870 


ggcgaaggac 


c Lgca Lccgg 


dLaLLLLgLL 


g L LLLggL Ly 


ydLdLLLyyL 


y LLLLydLL L 


7880 


ggcggcgctg 


gccc l Lagcc 


dQaa Lad La L 


ggdcgacgag 


/~ ■♦- -f- /— f~ f~ f- 

L LL LLLdLLL 


tnanrrtntr 
Ly dy LL Ly LL 


7Q40 


caatgagcta 


ctgtatcgcg 


gtatcggggc 


agcggaaggg 


cttgacgacg 


acagcgtcag 


3000 


ggagctgctc 


gccgggtatc 


gcctgaccgg 


cctgaccccc 


tatcactggg 


cgtacgaggc 


3060 


ggcccgccaa 


gccattctgg 


tgcaggaccc 


gacgctgatg 


gggttcagcc 


gtaatccgga 


3120 


tgtggcgcag 


cttatggacc 


ctgcctccat 


gctggccatt 


gaagccgata 


tttcaccgga 


3180 


gctgtatcag 


atactggccg 


aagaaattac 


gacagacagt 
Page 


tacgaagcac 
2 


tctggagtaa 


3240 



y da lil iyy *- 
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gatatgcctc cctcctcact gttatcttat gatgcacttg caacatttta 


3300 


Lya t\> L Ly d L 


tacgatgagc 


taacttcgtt 


attgtcatta 


aggctggact 


tttcaaatcc 


3360 


dddLdd lyaa 


tactacatta 


atagtcaatt 


aagtgtcgta 


actctgaatg 


aaagcactgg 


3420 


tttaataart 
L L Lad LaaL L 


atacatcatt 


atttaagaac 


gctaggcgga 


gactcacagc 


agattaaccc 


3480 


Ly dy L, L La Id 


ccttatgggg 


atggaacata 


tctttataat 


ttcagcgtgg 


tgtcaacgat 


3540 


dLLdydyydL 


agtttcaaac 


tagggtcgtt 


aggttctaac 


agtagcaatc 


tttactctgg 


3600 


nnattatran 
y y d L Ld LLdy 


cttcaaaaag 


gggttcgcta 


tagcattcct 


gttgaaatag 


atgaaggaaa 


3660 


LjLLdddLydL 


gggatcacaa 


taggattgag 


taggaaaggg 


gggggatatt 


actcaacagt 


3720 


dddLL LCdL L 


ctgattgaat 


atgatcctgc 


gatattcatt 


cttaaattaa 


ataaagttat 


3780 


CCyCCLdLdL 


aaggccacgg 


gcatgaccac 


ggcggaaata 


tatcaaatca 


ccaatattct 


3840 


Ldd LddCy y L 


ctcaccattg 


accatgcggt 


cctgagtaaa 


atcttcctgg 


tccgttacct 


3900 


yd Ly Cy LCdL, 


tatcagcttg 


atgtggcccg 


gtcactgata 


ttgtgcaacg 


gaaccatcag 


3960 


Lydccdyycy 


ttcagcggcg 


aaaccggcct 


gttcaccacg 


ctgttcaaca 


ccccaccgct 


4020 
~ \j i- \j 


yddk.yyv.Ldy 


ctgttttctg 


cagatgatac 


ccccctcgac 


ttacgctctg 


aagcaccgga 


4080 


yy dLy l, l l ll. 


cgtctcagcg 


tactgaaacg 


cgcatttaac 


atcagcgcct 


cggggctttc 


4140 


Cdcgc lc Lgy 


cagttggcca 


gcggtgacag 


cagcgctggg 


tttagctgct 


ctgctgacaa 


4200 


-♦--5-1-/— /~t/~/~/~1/~-3 

Ld LCyccycd 


ctctaccgag 


tgaaactcct 


ggctgacatc 


cacgacctat 


ccgctggtga 


4260 


yc xg LCdd Ly 


ttgctgtccg 


tctccccttt 


cagcggggtg 


gccgccggct 


cgctgtccga 


4320 


Ldd Ly dy L Ly 


acgcagtttc 


tgtaccagac 


caccacctgg 


ctcacggagc 


agggctggac 


4380 


yyLLdyLydL 


gtgttcctga 


tgctgacgac 


gcagtacggt 


accctgctga 


cccccgacat 


4440 


Lydgddcc Ly 


ctcgcttccc 


tgcgcaacgg 


actgtcgggc 


cgtgagctgt 


tcccggaaac 


4S00 


gc iccccggc 


gatggcgctc 


cctttattgc 


cgccgccatg 


cagctggacg 


ccacggatac 


4S60 


ggcgaaggcg 


atgctgactt 


gggcggacca 


gttgaagcca 


gaggggctga 


cgctgacgga 


4620 


d L L Ld L LC L L 


ttggtgatga 


atgccgcccc 


aaatgacgag 


caggcgggcc 


agatggcagg 


4680 
1 \j \j \j 


g L LC LgCCdd 


gccctgtggc 


aactggcact 


gatcatccgc 


agcaccggcc 


tcagcacgcg 


4740 


cgagctgacg 


ctgctggtca 


gccagccggg 


acgcttccgc 


acaggatggc 


accatctgcc 


4800 


cca xgacc xg 


ccggcgcttc 


gcgacattac 


gcgttttcat 


gccgtcgtta 


accgcagcgg 


4860 
1 \j \j \j 


cagcca xgcc 


ggggaggtcc 


tgaccgcact 


tgagaccgga 


gaactgtcgt 


cagccctgct 


4920 


ggcccgggcc 


ctgtcacaga 


atgagcagga 


tgtgaccggc 


gccttggcgc 


aggtgagggg 


4980 


ggccggtgaa 


caggacaaca 


gcgtgttcac 


ctcctgggaa 


gaggtggacc 


aggctgagca 


5040 


gtggctggac 


atgagtgaga 


ccctgtccat 


tacgccatcc 


ggtctggcta 


gcctgattgc 


5100 


cctgaagtac 


atcaatgtgt 


ccgatgacag 


tgcaccgttg 
Page 


tacagccagt 
3 


ggcaggtggt 


5160 
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axLLggxxxg 


xxgxaggLLg 


yyL-Lyddddy 


LdyLLavjctyL 


T ennr net nr 
LLyy LyL Ly l 


uLvjGL LCXLLL 


5220 


ggaggagggg 


dLLdyLdyLy 


LLL L L Ly Ly V. 


y LClL Ld LL Ly 


cnt aat* ft* nn 

Ly Ldd ll Ly y 


uav.LyauLu l 


5280 

J Cm L» \J 


y y La LLLy yy 




L l L l Ly y y Ld 


LL Ly L Ly L Ly 


yd lqu LL-ay y 


tntraarraa 

Ly LLay lluu 


5340 


yy laaaddlL 


dLLLy La L Ly 


Lyydyy LLd l 


L^jLL^ljLa Ld 


cnnctntei 1*a 

L^yyL Ly lcl lca 




5400 


CLL LddLyy d 


d Ldy aaL LLa 


y LyLLd LyyL 


dydyy uydyy 


yyy Ly LLdy l 


L L L LLOL l y a 


5460 


c uy y y a tdcg 


L LLddLaaaL 


nttaranrar 
y L LdL.dyL.dL, 


^LyggcgggL 


n't c\~ cz\n7\nc 
y LL L Lay ay l 


1" nnt 1 1 a C 1 7K 

L y y L L LdLLd 


5520 


LCCggddddC 


LaCC LCgdCC 


cgacggxccg 


t^trnnnran 

xdxcgggLdy 


arrnnraf na 
dLLyyLdLyd 


LyydLdLLL L 


5 SRO 


gcxgcagxcx 


gxcagccagd 


gCdgXdXL.dd 


LCycydLdLL, 


gxggdgyd Ly 


rrtttaaaar 

LL L L LddddL 


5fi40 


cxaxxxgacL 


dcg l l tgdy c 


dyd L Ly LLdd 


LL LyddLdL L 


ntranrnnat 
y LLdy Lyyd l 


at rarnataa 

d LLdLyd Ldd 


5700 


cgccdgcdug 


dcgcdggggd 


rtara1"nn + a 
LXdLdXyyLd 


tntnnntrnr 

xyxyyyxLy l 


anratraran 

dy Ld LLdLdy 


atranarf aa 

d L Ldy dL Ldd 


5760 


cxggxacxgg 


cgcagcgccd 


dCCdCdyLdd 


aatrraanar 
dd LLLddy dL 


traatnatfir 
LLdd Ly a L y L 


rrnrnaatfir 
LLyLydd Ly L 


JOtL' 


cxggaccgga 


uggdCddddd 


xxaaexgegg 


•3 /-1 -5 ri +■ r f r\ 
ddXgddXCLg 


xyyLLdydLL 


LLy LyLyLLL 


5RS0 


ggtgtttttc 


aacagxcgcc 


xxxaxgxcgx 


cxgggxLgdd 


ydyddLLdy l 


L LyL Lyd LdL 


SQ40 


gg a gg ca g a g 


agcacgdcaa 


ccacgcagcd 


gag cxdcdcg 


L LydddLLy L 


Ly l LLLyyLy 


fiOOO 

UUL/L/ 


ctacgacgg t 


acaxggagxx 


ccccggxgxc 


gxxcgdLdxx 


dLLyyLddLd 


trnratttrr 
LLyLdLL LLL 


6060 

L>L/UL/ 


ggaaacgcag 


ggca tgcdLg 


XgdCLXgXdd 


LLLLL Ly dL L 


y dy Ldy l ll l 


a ttnrnrntf 
aLiyLyLy ll 


61 70 


l Lac iccgic 


dccdgcaagc 


cggdcxx xgd 


LddLyL LLdy 


rtnatttrtn 
L Ly d L L LL Ly 


Lyyd Ldd Lyd 


6180 


xa xgdcgc xa 


ddLy LLdLLL 


ranatatann 

Ldy d Ld Ldy y 


natttttaan 
y d L L L L Lddy 


anrntranf r 
ay Ly LLdy ll 


dLyddL l Ldd 


6240 


tacgagcdcx 


gagaaaxxxa 


f taataaf 
XXddXddXgX 


X XXX X Ldy dL 


rrttcmrtz\ 
LL L LLLyL Ld 


at fattttnt 

dLLdLLLLyL 


6^00 


cag xgcaacg 


agx LLdd l xg 


axgdxgxxdx 


LLdLdy Ly dX 


tt f^t" r 7k rt c c 
X LL LLdL LLL 


1 1 7* 7\ 1 1 C 1 7\ 
L L dd L LL Ldd 


6360 


aactacaagt 


acxgxxxxxa 


cxaaxgaagd 


XXLLXLXLXX 


ttnarnrran 

xxgdLy LLdy 


anrttratat 
dy L L L Ld LdL 


6470 


tacagcaaax 


g x x Lcgxgxx 


xxgxxagxac 


xgLxggxaxL 


nrrartraat 
yLLdLXLddL 


L LdLLd Ldy d 


6480 


aaaa txcgtx 


caggcaggga 


xagaaxxxga 


ggdddXXddX 


xxxxdxyLdy 


yLLdyyLLyL 


6S40 


cggcggattt 


gacggax x tg 


tgggagtgga 


XgXXXLXddX 


XLddddy Xd L 


dL Ldy y l Ly y 


6600 


aaaagaagca 


g xtgg xg tea 


cxgxaaaaxc 


XXdXXLLgXL 


dxxggxy x Ld 


y Ly y l LLLyL 


6660 

UUUw 


tgagttat tt 


a ttgattcat 


caaataaaxa 


exxcagegga 


axxxxgxxag 


ataaaatnat 
dLddddiydL 


6770 

O/ £LJ 


aaccgcttta 


attageggea 


gtacatcaaa 


agttaattac 


gtgtcgtcta 


ttggctctca 


6780 


agatttttgg 


agtgtaaagt 


cgctcatgcc 


ggcacttcag 


atatatgaat 


taatcgatga 


6840 


tatcatactg 


acatccggcg 


taaatgggac 


tgaaattaaa 


tcctggcctt 


ccgctgaatg 


6900 


gtataatgat 


aagctgagtc 


tgeaatcegg 


gaataatctt 


ttcaacacca 


aategctgag 


6960 


ttttaccgtt 


aataccagtg 


atattgttga 


agatgagttt 
Page 


gacgtgacgt 
4 


ttacgttcac 


7020 
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cgctgtcgat 


cagaataacg 


tcgtgctggc 


cgcccggacg 


gccatattaa 


ccgtcattcg 


7080 


aaacattaat 


aatgacactt 


ccgttatcgc 


attacgtaaa 


aatacgcgtg 


gcgcgcagta 


7140 


tattcgtttc 


actgcgggta 


acgatgtggc 


gcttattcgc 


ctcaacaccc 


tctttgcccg 


7200 


ccaactggtc 


gaccgggcga 


ataccgggat 


tgacaccatt 


ctttccatgg 


agacccagag 


7260 


gcttaccgaa 


cccgccctgg 


aagaggggag 


tgatgtgttt 


atggacttct 


ccggagccaa 


7320 


tgccctctat 


ttctgggagc 


tgttctatta 


cacgccgatg 


atggtgttcc 


agcggttgtt 


7380 


gcaggaacag 


cacttcccgg 


aagccacccg 


ctggctgcag 


tatgtctgga 


acccggccgg 


7440 


gcacgtggta 


aacggggtgc 


tgcagaatta 


cacctggaat 


gtccgtccgc 


tggaggagga 


7500 


caccggctgg 


aacgactcgc 


cgctggactc 


cattgacccc 


gatgcaatag 


cccagtacga 


7560 


ccccatgcat 


tacaaggtcg 


ccacctttat 


gtcgtacctc 


gacctgctga 


ttgcccgcgg 


7620 


tgatgccgcc 


taccggctgc 


tcgagcggga 


cacccttaac 


gaggcccgga 


tgtggtacgt 


7680 


ccaggccctg 


aaccttctgg 


gcgacgagcc 


ctatatttcc 


tttgacgccg 


actggtcggc 


7740 


gttgaccctg 


ggtgacgcag 


ccagcgaggt 


gacgcgacgc 


gattaccagg 


aggccctgct 


7800 


ggccgtgcgc 


cggttggtgc 


ccgctcccga 


gacacggacg 


gcgaattccc 


tgacggcact 


7860 


gttcctcccg 


cagcagaacg 


aggtgctcaa 


aggctactgg 


caaaccttgg 


cacagcggct 


7920 


ccataacctg 


cgccacaacc 


tctccattga 


cggccagccg 


ctttccctgt 


ccgtctacgc 


7980 


cacgccgtcc 


gaaccgtccg 


ccctgcagag 


tgccgtcgtc 


aacagcgcgc 


agggtgctgc 


8040 


agcactgccg 


gccgcggtga 


tgccgcttta 


cagtttcccg 


gtcatgctgg 


agaacgcccg 


8100 


ggggatggtg 


agcctgctga 


ccgggttcgg 


caacacactg 


ctcggtatta 


ccgagcgtca 


8160 


ggatgcggag 


gcgctggcca 


aactgctgca 


gacccagggc 


agtgaactga 


tacgccaggg 


8220 


ccttcgccag 


caggataacg 


tcctcgagga 


aatcgatgcg 


gatattgccg 


ccctggagga 


8280 


gagccgccgc 


ggcgcgcaga 


tgcgttttga 


acgttacaaa 


gtgttgtacg 


aggcggacgt 


8340 


caacaccggc 


gaaaaacagg 


ccatggactt 


gtacctcagt 


tcgtccgtgc 


tgtcggcatc 


8400 


aaccgccgcg 


ctctttttgg 


ccgaggccgc 


ggccgatatg 


ctgcccaata 


tttacgggct 


8460 


ggccgtcggg 


ggctcccgct 


atggggcact 


atttaaagcc 


accgccatcg 


gcatccaggt 


8520 


gtcctccgat 


gccacccgca 


tatcagcgga 


caaaatcagc 


cagtcggaag 


tgtaccgccg 


8580 


tcgccgggag 


gagtgggaaa 


tccagcgtga 


tagtgcgcag 


tctgacgtgg 


cgcagattga 


8640 


tgcccagctg 


gcggccatgg 


cagtgcgccg 


ggaaggggct 


gagctgcaga 


aaacttacct 


8700 


tgagacccag 


cagacccagg 


cacaggcgca 


gttggcattc 


ctgcagagta 


agttcaacaa 


8760 


tacggctctg 


tacagctggc 


tgcggggcya 


ggttgtccgc 


catttattac 


cagttctatg 


8820 


acctggcagt 


atcccgctgc 


ctgatggcgc 


aacaggcctg 


gcagtgggat 


aaattcgaga 


8880 


ctaggtcgtt 


tatccagccg 


ggggcctgga 


tgggggcaaa 
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auaLLL Ly a L 


y l Lyuu i.l Ly 


yv.yv.aya Ly y 


ay Lay yLL Ly 


y l LyaLyyyy 


aataaacaao 

ya Lyay v»yyy 


9000 


Laci Laydyy l 


ydLyLyyaLy 


flirt* nrrt*nT 

y LLiyLLiy l 


Ly y ay y ll La 


LaLLuyLL LL 


y yy yy Ly 


9060 






a a on f a a t* na 

aayy **yy ^*yy 


a a l Lyy l l a y 


taacaattca 


yy Lay Ly Lyy 


9120 


nta rnaa^an 
y Lu Ly ouciciy 


ra a rnnattfl 

LauLyya L LCI 


v.ay a l y y a ll 


7\7\ C7\OC7\ art" 
uaLavj LaaL L 




ctaaaactaa 

l Lyaaav. v.y y 


9180 


l LyaLL LLyy 


Ld LL.yyL.aaL. 


y a l Lav.Lv.yy 


t*rt"rrrt"t*on 

LLLLLL L Lyy 


ra ("Cat 0.300 
L a l l a Ly ay y 


COCatTaaaC 
l y l a l. LaaaL 


9240 


aau l aay Ly L 


La l y l Lv.Lv.yj 


yLyv. v.yy l l y 


orrrrtatra 

yLLLL l a L l a 


y y a l y LLLy l 


y l y y l ll v_ l ci 


9300 


fir tarnnrnn 

yLidLyyLyy 


aantatnntr 
day La Lyy LL. 


aLyLLLLyyy 


nttnranr nr 
y l LyLdyLyL 


y l *-yy *-yy 


trararnnaa 
LLdLdLyyda 




LyaaL.yd.l_ay 


rnnrraattr 
LyyLLaa L LL 


raartnnatt 
LddL Lyy d L L 


traatnarrr 

LLd d L y d L L L 


n r n 1 1 a r ft" n 
y Ly l LdLL Ly 


LLy l l Lyaay 


9420 




tna tnarara 
Ly d LydLdLd 


y y y dLLL Ly d 


LdL Ly dy L L L 


LLLyydLyLL 


narnnraaar 
yaLyyLdddL 




ddLdy y Ly d L 


y LLLL LLdy L 


l LydyLydLd 


LLdLLLLyLd 


tatrrnttar 

Ld LLLy L LdL 


arrattatra 
dLLa l La l La 


QS4D 


y l Ly d Ldy y l 


d LLddLd Ldy 


c nr a nnr r r r 
LyLdyyLLLL 


maamannn 

LyddLyayyy 


r ft" nr nafifis 
ll LyLyayya 


nartnanrat 
y a l l y ay l a l 


9600 


y L.dddd LLd L 


r a a na r at nn 
LaayaLa L y y 


LLd L LdL Ly L 


r r r r a r nt" 1 - n 

L L L l a l y L Ly 


r rt"t*rr noon 

ll l LLLyyyy 


yLyy LyLyy l 


9660 


rarrnnnrtr 

L.aULLJLJLjL. LL 


aayyy l y a La 


LLyLyyLyyL 


ayyyLLyya l 


yy L y<-yy<~y a 


rrrtnanf at 

lll l y a y La l 


9720 


llll l Ly LLy 


nttanrrrrn 
y l LdyLLLLy 


y LL.y y y y l La 


LyLLLLLaL L 


y yyy LaL l La 


attatraran 

a l La l l a l ay 


9780 


ccggtcgggg 


ddLyyLLLL L 


l Ly y Ld l Lyy 


LLyyyyLdLL 




LLy l l Lay l y 


Q840 


LLy LdL_y Ly v_ 


aarnnanrar 
ddLyydyLdL 


r t a c rx a r na 

L LdLL LdLyd 


Ly a LaL Ly a l 


y aa l l La LLy 


y LLLy y aLyy 


9900 


Lydy y Ly l Ly 


nt nr r nc\r a r 

yLyLLyyLdL 


t r a c nnrXnr 
LLdLyyLLyL 


1" nnr ar r r aa 
LyyLdLLLdd 


naanrarnnr 
yddyLdLyyL 


annrrarrt*r 
ayyLLaLL LL 


QQ60 


a ft* art nnnn 
aL LaL ty y y y 


d LdddLLLdy 


nrnnaanrtt 
y LyyaayL l l 


LddLy L LLay 


ntttarrntf 

yLL LaLLy L L 


rarntarnna 
LaL y l a l y y a 


10020 


nnntantrtr 
yyy Ldy llll 


dy L Ly LL L Ly 


anrnttnnrt 
ay Ly l LyyL l 


nrrrnrrnsr 
yLLLyLLyaL 


nana rpna a a 
yayaLdydaa 


y y lll Ly 


10080 

XV/L/LI L/ 


nntnf f atat 

y y Ly l Ld Ld l 


arrrrtnarn 
dLLLLLyaLy 


naranntnnr 

gacaggxggc 


trtnrtnnnr 
LLLyLLyyyL 


rnaaatnrnr 

Ly ddd Ly Ly L 


pnnrt r nr at 
dy y l l Ly La l 


1 01 40 

1U1HU 


CdgCadCCCC 


dLdgCCCCdd 


raranarnnr 
LdLdy dLy y L 


yy l l LyyL. Ly 


d Ly y dy lll l 


rnntatrart 
Lyy Ld LLdL L 


1 0700 


Laccggcgdd 


Ldy d Ly Ld L L 


dLLdd LdLLy 


tnrnnaanat 

tyLyyddydL 


ri3"t~ri3 /~nn 1 1 

y d Ly dLy y l l 


y LydLydyyL 


1 0760 


ggdgcgcgdL 


yLyLdLLLyL 


ayy(-*~yy*~yL 


L LddLy L Ld L 


/-/-rint*nnmn 

ccgg Lggcyy 


trtnnt^tnn 
ll Lyy Ld Lyy 


1 0370 

lu J ^. VJ 


LddCCyLLdy 


yLyyLLLyyd 


rnrta r~ (~ r\c\ r~ 
LyLLdLLyyL 


y l Ly y Ly LLy 


ararratraa 

dLdLLd LLdd 


1-nnat~anf"1~n 
Lyy d Lay l Ly 


1 0380 

1UJ 0\J 


nrfntttatr 
y L Ly L L Ld LL 


rtrtntntttn 

l Ly y Ly l l Ly 


d l Ld Lyy ty d 


y Ly Ldy l LLy 


ntnrtntrtn 
y Ly l Ly LLLy 


7\7*ncnccnnc 
aayLyLLyyL 


10440 


L Ly y LaaaLa 


LLdyyddy Ly 


nnnantnnrf 

gggagxgyLL 


y Ly LLy LLdy 


na ttnttttt 

ydLLyLLLLL 


c c nnn t at na 

LLy y y La l y a 


10500 


gtttggtttt 


aacctgcgga 


ctcgccgcct 


gtgccgtcag 


gttttgatgt 


tccattacct 


10560 


aggtgttctg 


gcggggagtt 


cgggagcgaa 


tgatgcgcca 


gcattgattt 


ctcgcctgtt 


10620 


gctggactac 


agggaaagtc 


cttcactcag 


tctgctcgag 


aacgtgcacc 


aggtggctta 


10680 


tgagtcggac 


gggacgtctt 


gtgccttgcc 


ggcactggca 


ttggggtggc 


aaacctttac 


10740 


cccgccgaca 


ttgtcggcat 


ggcagacgcg 


tgacgatatg 
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gtttgcttca 
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cttgtagacc ttaaeggega aggtgtggtg ggtatcctgt atcaggacag 


10860 


<-y y Ly *-yy 


tggtaccgtg 


aaceggtacg 


ecagtegggg 


gatgatcegg 


atgctgtgac 


10920 


cuggggygcg 


gctgcggccc 


tgccgacaat 


gcccgctttg 


cataacagcg 


gcatcctggc 


10980 


nnaf rtfaat 

yyuLV-LLCICLL 


ggggatggtc 


ggctggagtg 


ggtcgttacc 


gcccccggtg 


tggeggggat 


11040 


y Ld Ll)d LLLJL 


acccccggcc 


gcgactggtt 


gcatttcacc 


cccctgtcag 


ccttgcccgt 


11100 


anap1"at"rim 

dyddLdLyLy 


catccaaaag 


cagtgctcgc 


cgatatcctg 


ggggctgggt 


taaeggacat 


11160 


y y Ly v. l Ld ll 


gggccgcgca 


gtgttcgcct 


ctattccggc 


aaaaacgatg 


gttggaataa 


11220 


ayy yyay aLL 


gtgcagcaaa 


eggaaagact 


cactctgccg 


gtcccggggg 


ttgacccacg 


11280 


LaLLL l L.y Ly 


gcgttcagtg 


atatggctgg 


cagtggacag 


cagcatttga 


cggaggtgcg 


11340 


Lye Ldd Lyyd 


gtacgttact 


ggccaaacct 


ggggcacggt 


cgtttcggtc 


agccggtgaa 


11400 


Let L LL.LL.yy L 


tttagccagt 


cagtgactac 


gtttaaccct 


gaccagatat 


tgctggccga 


11460 


LaLLydLyyL 


tccggtacca 


eggacctgat 


ttatgcgatg 


agtgaccggt 


tagtcattta 


11520 


LLLLaaLLdy 


agtggtaatt 


atttegcega 


gccgcatacg 


ctgctcttgc 


cgaaaggtgt 


11580 


gege la Lgd l 


cgcacctgca 


gtctgcaagt 


ggeggatate 


caggggctgg 


gggtgcctag 


11640 


CC Lg L LdL. Lg 


acggtccccc 


atgtcgcgcc 


tcatcactgg 


gtgtgccatt 


tateggcaga 


11700 


CdddCL-L. Lgg 


ttgttgaatg 


gcatgaacaa 


caatatgggg 


gcccggcatg 


cactgcacta 


11760 


LcgLdg l Lv_g 


gtgcagttct 


ggctggatga 


gaaagecgag 


geactggegg 


caggcagttc 


11820 


rrrtnrrtnr 
L.L.L. Ly L.L. Ly L 


tacctgccat 


ttacattgea 


taccctgtgg 


cgttcggtgg 


tgcaggatga 


11880 


gd tcdCLgg t 


aacegtctgg 


teagegaegt 


getttatege 


cacggcgtct 


gggaegggea 


11940 


ggaacgegag 


tttcgggggt 


ttggttttgt 


tgagatcagg 


gataccgata 


ccttggcaag 


12000 


cedggg tdcg 


gegaeggaac 


tgagtatgee 


ttctgtgagc 


cggaactggt 


atgccaccgg 


12060 


gg LdLcggLd 


gtagacgagc 


gtctgccgga 


gaegtattgg 


caaaacgatg 


ccgccgcttt 


12120 


LgL.\_gd LLLL 


gcgacccgtt 


teactgtegg 


ttcaggagag 


gatgagcaga 


catatactcc 


12180 


ggdcgdLdgL. 


aagacattct 


ggttgcagcg 


agecctgaaa 


ggcatcctgc 


tgcgcagtga 


12240 


g l id Ldcgg l 


gecgatggea 


gcagccaggc 


cgatatccct 


tacagegtea 


ctgagtctcg 


12300 


CCCgCdyy Id 


cggctagttg 


aagcgaatgg 


agactacccg 


gtggtgtggc 


egatgggege 


12360 

-Li — 1 \J\J 


ggaaagccg t 


acgtcagttt 


atgaacggta 


ccacaatgat 


cctcaatgcc 


aacagcaggc 


12420 


gg tac tcctc 


agtgatgaat 


acggtttccc 


actgegtcag 


gtcagtgtca 


at tatccacg 




acgccctccg 


teggeggaca 


atccatatcc 


ggegtcctta 


ccggcgacgc 


tgttcgccaa 


12540 


cagttatgac 


gagcagcagc 


agatattacg 


cctggggttg 


caacagagca 


gtgeacatea 


12600 


ccttgtttca 


ctgtctgagg 


ggcattggtt 


gttggggttg 


gcggaggcgt 


cgegggaega 


12660 


tgtattcacg 


tactctgegg 


acaacgtgcc 


ggaagggggt 
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aacacctgtt 
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nnr nr r r na a 


ciyLL Ly y ll l 


Ly y a lay llo 


nnt" rnat*aco 
yy LL yy Lav -y 




uyLtiyLuuy l 


12780 


rt nnt at ft" n 
v. Ly y La LL iy 


yd L LLaLaay 


a l y l iy 


ratrartact 

Lv.yv. Ly v- u 


ccQccactcc 

x. V.y V. v. tl V- LLL 


LLLLLUtiyy L 


12840 


anrtf f tatr 
dy L LIL La LL 


ydddcyyn_y 


Ly l Ly y a Lya 


y yy la L yy LL - 


ay l LLaL Lyy 


l LyLL La La l 


12900 


■hn"t~nriatna a 

LyLyyaLyda 


LaLL LLy dy L 


aayLLyy l Ld 


Lv.yyv.aa lll. 


yya La l l l l l 


trrrtroaon 

llll LLy ay y 


12960 


Cayyyddycd 


yddLdyyLdL 


~t nt nn7\ r r r tk 
Ly LyyaLLLct 


y Ly LLayyya 


tatntt^rrt 

l a L y L LOLL L 


aTnrrnnmr 
a LyLLyyLyL 


1B020 


dgdgLdLCCC 


~\~nnftzLt~rnr 

eyyLCdLLyL 


LdLLL L L L v_y 


yyaLay Laiy 


ttnacmnrr 
l LyaLLyyLL 


r^nttarrnt 
Lay l l a l l y l 


1B080 


ydcy Ly egdc 


yLyLdLydLL 


nmtfalT'af" 

y Ly LL a LLaL 


c\r ant nnr an 
y Lay LyyLay 


nxTnrmrxn 
ya LyLLyLay 


nnatt nt ra r 
yya l Ly LLaL 


13140 


CaCayCCgdC 


CdCy dLLy y L 


yL L LLL LyaL 


nr c rnt c c nn 
y LLLy LLLyy 


n't n7\ mn7\ r r 
y LyaLyyaLL 


rraatnata a 
LLaa l y a l a a 


13200 

IJL L/L/ 


it cy cdy CCL 


yi.LdL.Lv.Lyy 


dLyLLLLyyy 


c c nnnT na c c 
LL.yyy LyaLL 


aLLL Ly Ly a l 


Xr'tnnnnrar 

ll LyyyyLaL 


13260 


ggagaatgge 


-\ +- +- /I /~ /- -3 t~ r r*\ 
dCCgLCdCCy 


yLLdLdyLyd 


tnrrarnttn 
Ly LLdLy L Ly 


trrnttrrnn 
LLLy L LLLyy 


arnnrnranr 
dLyyLyLayL 


1 3320 


agccgceceg 


gcgccgacgg 


Ly LLLL LaLL 


antanraran 
dyLdyLdLdy 


tntrtnntnt 
Ly ll Lyy Ly l 


atntrarnna 
dLy LLaLyya 


1 3380 


cagccgggga 


n3*t~na/~na/~a 
yd Ly dLy dLd 


dLydydddd L 


nr c c c c ncTKC 

yLLLLLyLdL 


ntnntrntnr 

y L yy L Ly iyL 


'tnnr'tarrna 
LyyL LdLLya 


13440 


■t-r"n^" , 1~a't*na/~ 
LLyLLdLydL 


ant natarrn 
dy Ly d Ld L Ly 


naf""an/~annt~ 
yaLciy Ldyy l 


r rnr r7K7\r7\n 
LLy LLaauay 


ntnarattra 
y LyaLa l llci 


ntnarnnttt 

y l y a l y y l l l 


13500 


tgggcgigag 


LLyLddLLyy 


/~ a a t~ c f~ r\ r\ (~ 
LddLLLyyLd 


nnr r nz\c\nnr 

ggccgdyyyc 


aarnrrtfinr 
aaLyLL LyyL 


ddLyayydLy 


13560 

U J Ll L/ 


cgacgg caaa 


l Ly y Ly dLy y 


LLdyLydLyy 


a 1"t n r r n n~\~ r 
dL l y LLy y ll 


artntanraa 
aL Ly LayLdd 


rnaa't't'trm 
Lyaa l l LLLy 


13620 


c tgggcgg tc 


acegggaggg 


LyydyLdLyd 


raataaannt 
LddLdddyy L 


rtnrrtnttr 

L LyLL Ly L LL 


nnntttatra 
yyy l l La llci 


13680 

J- J UUL/ 


gccg ta l ttt 


c eggacagee 


ggcaa ta eg L 


cag ega egac 


dyeyeLLyLL 


anna rrtnta 
dyydLL Ly Ld 


1 3740 


egccgacacg 


caceceeacg 


a lc cgacyy l 


acy y y dd Ly y 


Ldyy L Ld L Ld 


rnnraaaann 
LyyLddddyy 


1 3800 


igaacggcga 


cagg cgc eg l 


d Ldccccy cy 


n1"t"1~ n~t~ nn1~ r 

y l l Ly Lyy ll 


antnaanarn 
dy Ly day aLy 


anaatnatar 

dy dd Lyd LdL 


1 3860 


eg LLgggc ua 


ddLydLy Ld C 


cccy decy yy 


a iznnzinnnnn 

ddyydyyyyy 


nna r nnt nat 
yydLyy Lyd l 


nantrrntrn 
y dy LLLy LLy 


13920 


cccc egacag 


gcgccyccce 


gdLyydydLd 


ddy d Lyddda 


tarartatra 

L dLdL L d L Ld 


nnTTnrnnrn 
yy l LyLyyLy 


13980 


g l eg cgc xga 


cagg Lg l Ld L 


ggttcggggg 


rtttrrratt 
LLL LLLLd L L 


nnrnttarar 

y y Ly L L dLdL 


rntrnnttar 
Ly l Ly y l l a l 


14040 


cacgcggcag 


d LdC LCdd Lg 


gcaacddcgc 


Ldy y LLy ddL 


7inn7\7i7\nnnr 
dyydddyyyL 


rnatnrnttfi 
Lyd l y Ly l Ly 


14100 


gece tec tgg 


cagcagaaac 


cegggaaaga 


aag egg gage 


an/~aar*na/^a 
dy LddLy dLd 


nartnaratfi 
y dL l y dLd Ly 


1 41 fiO 


aacaaggegg 


c la eaca egc 


cgaagaagaa 


c ^ggcegceg 


r~ nf~ n~t nzx r nr 

cycyLydLyL 


tnrrnrtnat 
Ly LLy L Lyd L 


1 4770 


gcecagcgca 


ccggecagcg 


cc cgcagcac 


a/~/~n - t -- t*a/ , "r"a 

acLyecdLLd 


rrrt~rr7Knrn 
LLL LLLayLy 


nraart"tnrr 
y l a a l l LyLL 


14280 

l^t O L/ 


agecgegaad 


LLCyLLyLLL 


LLCCyCdyLL 


arrnf tatrn 
dLLy L Ld LLy 


nt aranar na 


CCTCQQZ1QQC 
ll LLyyayyv. 


14340 


caacccggcg 


ttttgtttgc 


cgaactgttc 


cgccgcgctg 


accagagagc 


gggagagctg 


14400 


geagegtatg 


ctgacaggac 


cagagtgaaa 


tggcaggect 


gcgggcgcgc 


etatcaggeg 


14460 


gctacgcacg 


aagcagaaaa 


ataaggegat 


ttagccgtta 


aggaaaagtg 


acggtgtttt 


14520 


cgcgattaat 


attaacagga 


gatcacatga 


gcacatcctt 


gttcagtagc 


accccgtcgg 


14580 








Page 


8 







24747-1104 2005-05-11 Sequence Listings.ST25.txt 



tcgcggtgct 


cgacaaccgc 


ggcctgttgg 


tgcgggagct 


gcagtactac 


cgccatccgg 


14640 


atacaccgga 


ggagacggac 


gagcgtatca 


cctgccatca 


gcacgatgag 


cgcggcagct 


14700 


tgtcacaaag 


cgccgacccg 


cggttacacg 


cggccggtct 


gacaaatttc 


acgtacctga 


14760 


atagcctgac 


cgggacagta 


ctgcagagcg 


tcagcgccga 


tgccggtacg 


tcgctggaac 


14820 


tgagcgatgc 


cgccgggcgg 


gcgtttctgg 


ccgtcaccgg 


ggctgggacg 


gaagacgcgg 


14880 


tcacccgcac 


ctggcaatat 


gaagacgata 


ccctgccggg 


ccgcccgctg 


agcatcaccg 


14940 


agcaggttac 


cggtgaagcc 


gcccaaatta 


cggaacgctt 


cgtgtacgct 


ggcaatacgg 


15000 


atgccgagaa 


gattctcaat 


ctggctggcc 


agtgtgtcag 


tcattacgat 


accgccggac 


15060 


tggtgcagac 


ggacagcatc 


gccctgagcg 


gcgtgccgct 


cgccgtcacg 


cggcagttgc 


15120 


tgcccgacgc 


ggcgggggcc 


aactggatgg 


gtgaggatgc 


ctcggcctgg 


aatgacctgc 


15180 


tggatgggga 


gacgttcttc 


acccagaccc 


acgctgatgc 


gaccggcgcc 


gtcctgagca 


15240 


tcaccgatgc 


aaaaggtaat 


ctgcagcgtg 


tggcatatga 


tgtggctggg 


ctgctatcgg 


15300 


gcagttggtt 


gacgctgaag 


gacggcacgg 


agcaggtcat 


cgtggcctcc 


ctgacgtact 


15360 


cggccgccgg 


gaaaaagttg 


cgtgaagaac 


acggcaacgg 


cgtggtaacc 


tcgtatattt 


15420 


acgagccgga 


aacacagcgc 


ctgacgggga 


ttaaaacgga 


acgtccgtct 


gggcacgttg 


15480 


ccggagcaaa 


agtgctgcag 


gacctgcgct 


atacgtatga 


cccggtaggc 


aacgtactca 


15540 


gcgtcaataa 


cgatgcggaa 


gagacccgct 


tctggcgtaa 


ccagaaagtg 


gtaccggaga 


15600 


atacgtacat 


ctacgacagc 


ctgtaccagc 


tggtcagcgc 


cacagggcgt 


gagatggcca 


15660 


atgccggcca 


gcagggcaac 


gacttaccat 


ccgctacagc 


cccccttcct 


acagacagct 


15720 


ctgcctacac 


caattacacg 


cgcacctacc 


gttatgaccg 


tggtggcaac 


ctgacgcaga 


15780 


tgcgccacag 


tgcccctgcc 


acgaacaata 


attatacgac 


agacatcacg 


gttagtgacc 


15840 


gcagcaatag 


ggcggtactg 


agcacgttgg 


cggaagtgcc 


gtcagatgtt 


gatatgctgt 


15900 


tcagtgcagg 


aggtcaccag 


aagcacctgc 


agccggggca 


agcactggtg 


tggacgccac 


15960 


gtggagaact 


gcaaaaggtg 


acaccggtgg 


tgcgtgatgg 


gggggcggac 


gacagcgaaa 


16020 


gctatcggta 


tgatgcgggc 


agtcagcgta 


ttatcaaaac 


cggcacgcgg 


caaactggca 


16080 


acaacgttca 


gacacagcgg 


gtagtgtacc 


tgccggggct 


ggagttacgt 


atcatggcaa 


16140 


atggcgtgac 


ggaaaaagaa 


agcctgcagg 


ttattacggt 


gggcgaggct 


gggcgggcac 


16200 


aagtgcgcgt 


attgcactgg 


gagatcggca 


agccggatga 


cctcgatgag 


gactcggtgc 


16260 


gttacagtta 


cgataacctg 


gtgggcagca 


gccagctgga 


gctggacaga 


gagggttacc 


16320 


ttatcagtga 


ggaggagttc 


tacccgtatg 


gcggaacggc 


tgttctgacg 


gcgcgaagtg 


16380 


aggttgaggc 


tgactacaaa 


actatccgat 


actcaggcaa 


ggagcgtgac 


gcgacggggc 


16440 


tggattatta 


cggttatcgg 


tattaccagc 


catgggcagg 
Page 


gcgctggctc 
9 


tccacggacc 


16500 
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cggcaggcac 


ggtggacggg 


C tgdaCC Ly L 


tecged Lgg l 


yLLjyddLddL 


LLLy LLdLyL 




tgtt xgacag 


caacgggcgg 


a LCag LdC Lg 


g LCdggdggc 


LdLJdL.ydLLd 


gtgggggaag 




CaLLL.gi.LCa 


LCCg L LdCdC 


a tgee tg l t l 


L LydddCJdd L 


f trtntanan 
LLCLyLdydy 


anaaana - t""t*"t - 
dydddydLLL 


1DDOU 


caatgagcgt 


aagggaagct 


ggCa L L Ld Ld 


C Ld L L LCdgC 


gctgggtgaa 


yy Ly Ldy c_dy 


1 &7AC\ 


caaaaggcca 


+- -l --\-f-— N-f--f-/—-f---| 

taa ta t tc ta 


gagaaaacca 


ttaaaccegg 


tt ccctgaag 


-4- -4- ^ -*l ^ 

gctat ct atg 


1 Acnn 

luoUU 


gtgataaagc 


tgagtcaatt 


cttggactgg 


caaaacg tag 


eggtet cgtt 


ggecgag tag 


XDoDU 


gacagtggga 


tgcatcaggt 


gtacgtggaa 


tttatgegea 


caacagaccg 


ggtggtgagg 




atttggttta 


tcctgtcagc 


ctgeagaata 


cttctgccaa 


tgaaattgtt 


aatgcatgga 


1 AQcn 


taaaatttaa 


aatcatcacg 


ccctacaccg 


gggattatga 


catgcdcgat 


attattaaat 


x/ u^u 


tc tc tgatgg 


gaaagggca t 


g tgee tacag 


eggaaag tag 


tgdggaddgd 


nnan1 -, aaTaan 

ggagtddddg 


1 71 no, 


atctaattaa 


taaaggtgtt 


geggaggteg 


atccttccag 


accctttgag 


tatacagega 


171 AO 


4- — \ 4— -4— 4" -4- 

tgaatgttat 


tcgccatgga 


ccacaggtga 


actttgttcc 


ctatatgtgg 


gaacatgagc 




acgataaagt 


cgttaatgat 


aatggttatc 


■4- /*% /■>■ /-^ -4— -4- 

tgggggtggt 


agctagcccg 


gggccgttcc 


1 77RA 


cggtagcgat 


ggtacatcag 


ggggaatgga 


ctgtttttga 


caacagtgaa 


gaactgttta 


X/ j4U 


atttctataa 


atctacaaat 


acacctct tc 


ctgaacactg 


gtcccaagat 


tttat ggaca 


1 7/inn 

X/ H\J\J 


gagggaaagg 


aatagtcgea 


ac tec tegge 


atgetgaact 


tcttgataaa 


cgacgagtcd 


1 7zi^n 

X/ 'tDU 


tgtac taatc 


gtaacgattt 


cctgccttac 


ccaaagtata 


cagcccggtg 


agacattttc 


X/ jZU 


4- 4- <-m 4- 4- ,< ■ -4- 

tctgtctcat 


4-4-/-i/~,/-i4-+-/-<4-4- 

ttgggttgtt 


+-4-4-^,4-^, f- / | -f 

tttgtctcat 


ctgcatgtta 


tgtcttccct 


y« ^ 4^> -4* — » — * -4- 

catctaaagt 


1 7CQA 

X/ DC5U 


ctaacgagac 


atttttagca 


aaatggcact 


ttacggttat 


gttcgcgttt 


caaccgacgg 


X/D4U 


tccggatttt 


actctgtaaa 


tacagacact 


tcgcgcagcc 


tgctgcgaaa 


ttatccgtgc 


1 77r\n 
1/ /UU 


gaaaaaagcc 


ageggcagea 


geegggatgg 


acgaaatgaa 


ctgcagcttc 


tgctggcttt 


1 77AH 
X/ /OU 


tttgcggcca 


ggcaacatgc 


tgatggttac 


gtgagttgat 


cggctgccac 


caaaaagtcc 


1 7Q7H 
X/ oZU 


ggagcgtgcg 


gcccagatcg 


ccgcaataat 


ac tgctg tat 


ggtattt cca 


tcaccactgt 


X/ 00U 


atatcgcaca 


ctctgggcct 


tccagaaacc 


ccataccgca 


caccggtgtg 


atcgctggaa 


1 ~7QA n 

x/ y^u 


gccccgggca 


ttaccgccgt 


ctgtactcga 


acactattgt 


ggacttgatg 


gttaggagat 


XcSUUU 


tgaatcgacc 


atttttgaga 


tccctaacca 


tagategtag 


agttgcacac 


tcccagatgg 


XoUbU 


cgtggcttag 


egagegatta 


tgcttaaaaa 


t tea tg t t tt 


4— x-i -4* 4* ^ 4* -4* 

gctgtgtttt 


taatccaaaa 


XoXZU 


cctgcttttc 


aggegcaett 


atccagctac 


ggggtctgaa 


gccatcgttt 


ttttgccgta 


18180 


cgatgtagcc 


tgtcagagag 


catttttgtg 


gcgtgctcgc 


ccgctacggt 


accggcggca 


18240 


aaacgcagcc 


ggectttgea 


gaggatgeae 


tggtaeggat 


cggtgcccag 


gaagecttte 


18300 


atcagcaccg 


cgaacccggg 


ccgtttcggt 


ttctcccgta 


ccgtcatctc 


cagcgcgtcg 


18360 








Page 
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taaaccttcg 


gcagcagcgt 


gcccgtttgc 


ggttggccag 


aaaaccatag 


taacgcacca 


18420 


ttttaaaatg 


ccgtgcaggg 


atatggctga 


cgtaacgctg 


cagcatctcc 


tcctggctga 


18480 


ttttctggcg 


tttgtgctgc 


tgcgtacggt 


gatcgtaata 


ctgatgcacc 


acggccccgc 


18540 


cgcggtagtg 


gcgtagctga 


gaagccgcca 


ccggcgggcg 


cttcaggtac 


cgggccaggt 


18600 


atttcacgct 


gcgccaggcg 


ccgcgggtct 


ttttggcaaa 


attcactttc 


caggggcggc 


18660 


ggtattgcgc 


atgcagggtc 


ttcgttgcgg 


atatggccga 


gacccggcag 


ggcgccagga 


18720 


ttgatgcgca 


gcaggtgaac 


gacggcattg 


cgccagatgg 


cttccacctc 


tttcttttta 


18780 


aagaacagct 


gccgccagac 


gtggtgtttg 


acgtcaagac cgccgcgggt aacggagacg 


18840 


tggatatgcg 


gatgttgatt 


gagctgccgg 


ccttaggtgt 


ggagcgcgca 


aaaaatgccg 


18900 


gcctcgatgc 


cctgccggcg 


tgcccagcgg 


agcatggc 






18938 



<210> 2 

<211> 144 

<212> PRT 

<213> Serratia entomophi 1 a 

<400> 2 

Met Lys lie Ser Ser Arg Gly lie Ala Leu lie Lys Glu Phe Glu Gly 
1 5 10 15 

Leu Arg Leu His Ala Tyr Arg Cys Ala Ala Asp val Trp Thr val Gly 
20 25 30 

Tyr Gly His Thr Ala Gly Val Thr Lys Gly Asp lie lie Thr Val Asp 
35 40 45 

Glu Ala Gin Thr Met Leu Thr Asn Asp lie Thr val Phe Glu Arg Ala 
50 55 60 

val Ser Gin Ala Val Ala val Pro Leu Asn Gin Ser Gin Tyr Asp Ala 
65 70 75 80 

Leu val Ser Leu Val Phe Asn lie Gly Gin Gly Asn Phe Lys Arg Ser 
85 90 95 

Thr Leu Leu Lys Lys Leu Asn Lys Gin Asp Tyr Val Gly Ala Gly Asn 
100 105 110 

Glu Phe Leu Arg Trp Thr Arg Ala Asn Gly Lys val Leu Pro Gly Leu 
115 120 125 

lie Arg Arg Arg Glu Ala Glu Arg Val Leu Phe Glu Lys Leu Gly Ala 
130 135 140 
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<210> 3 
<211> 191 
<212> PRT 

<213> Serratia entomophila 
<400> 3 

Met Ser Pro Ser Pro Leu Thr Gly Ala Ala Leu Met Glu Thr Lys Met 
1 5 10 15 

Lys lie His Tyr Gin val Ala Ala val val Leu Thr Gly val Met val 
20 25 30 

Trp Gly Leu Ser His Trp Arg Tyr Thr val Gly Tyr His Ala Ala Asp 
35 40 45 

Thr Gin Trp Gin Gin Arg Gin Ala Glu Gin Glu Arg Ala Asp Ala Leu 
50 55 60 

Ala Leu Leu Ala Ala Glu Thr Arg Glu Arg Lys Trp Glu Gin Gin Arg 
65 70 75 80 

Gin Thr Asp Met Asn Lys val Ala lie His Ala Glu Glu Glu Leu Ala 
85 90 95 

Ala Ala Arg Asp Ala Ala Ala Asp Ala Gin Arg Thr Gly Gin Arg Leu 
100 105 " 110 

Gin His Thr val Thr Thr Leu Gin Arg Gin Leu Ala Ser Arg Glu Thr 
115 120 " 125 

Arg Arg Leu Ser Ala Ala Thr Ala lie Gly Thr Asp Asp Leu Gly Gly 
130 135 140 

Gin Pro Gly Val Leu Phe Ala Glu Leu Phe Arg Arg Ala Asp Gin Arg 
145 150 155 " 160 

Ala Gly Glu Leu Ala Ala Tyr Ala Asp Arg Thr Arg val Lys Trp Gin 
165 " 170 175 

Ala Cys Gly Arg Ala Tyr Gin Ala Ala Thr His Glu Ala Glu Lys 
180 185 190 

<210> 4 
<211> 2376 
<212> PRT 

<213> Serratia entomophila 
<400> 4 



Page 12 



24747-1104 2005-05-11 Sequence Listings.ST25.txt 
Met Arg Gin Asp lie Met Tyr Asn lie Asp Asp lie Leu Glu Lys val 
1 5 10 15 

Asn Ala Pro Arg Ala Arg Leu Ser Glu Glu Asn Asp Thr Ala val Thr 
20 25 30 

Leu Thr Asp Leu Phe Ser Arg Ser Phe Pro Glu val Lys Lys lie Thr 
35 40 45 

Gly Asp ser Leu Ser Trp Gly Glu val Cys Tyr Leu Tyr Ser Gin Ala 
50 55 " 60 

Gin His Glu Gin Lys Glu Asn Arg Leu Thr Glu Ser Arg lie Leu Ala 
65 70 * 75 " 80 

Arg Ala Asn Pro Leu Leu Val Asn Ala Val Arg Leu Gly lie Arg Gin 
85 90 95 

Ala Ala Gly Ser Arg Ser Tyr Asp Asp Trp Phe Gly Ser Arg Ala Asp 
100 "105 110 

Arg Phe Ala Arg Pro Gly Ser val Ala Ser Met Phe Ser Pro Ala Ala 
115 ~ 120 125 

Tyr Leu Thr Glu Leu Tyr Arg Glu Ala Lys Asp Leu His Pro Asp Thr 
130 135 140 

Ser Leu Phe Arg Leu Asp lie Arg Arg Pro Asp Leu Ala Ala Leu Ala 
145 "150 ~ 155 160 

Leu Ser Gin Asn Asn Met Asp Asp Glu Leu Ser Thr Leu Ser Leu Ser 
165 170 175 

Asn Glu Leu Leu Tyr Arg Gly lie Gly Ala Ala Glu Gly Leu Asp Asp 
180 ~ " 185 190 

Asp Ser val Arg Glu Leu Leu Ala Gly Tyr Arg Leu Thr Gly Leu Thr 
195 ' 200 ~ 205 

Pro Tyr His Trp Ala Tyr Glu Ala Ala Arg Gin Ala lie Leu Val Gin 
210 215 220 

Asp Pro Thr Leu Met Gly Phe Ser Arg Asn Pro Asp val Ala Gin Leu 
225 230 ~ 235 240 

Met Asp Pro Ala Ser Met Leu Ala lie Glu Ala Asp lie Ser Pro Glu 
245 250 255 
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Leu Tyr Gin lie Leu Ala Glu Glu lie Thr Thr Asp Ser Tyr Glu Ala 
260 265 270 

Leu Trp ser Lys Asn Phe Gly Asp Met Pro Pro Ser Ser Leu Leu Ser 
275 280 285 

Tyr Asp Ala Leu Ala Thr Phe Tyr Asp Leu Asp Tyr Asp Glu Leu Thr 
290 295 300 

Ser Leu Leu Ser Leu Arg Leu Asp Phe Ser Asn Pro Asn Asn Glu Tyr 
305 310 315 320 

Tyr lie Asn Ser Gin Leu Ser Val Val Thr Leu Asn Glu Ser Thr Gly 
325 330 335 

Leu lie Thr lie His His Tyr Leu Arg Thr Leu Gly Gly Asp Ser Gin 
340 345 350 

Gin lie Asn Pro Glu Leu lie Pro Tyr Gly Asp Gly Thr Tyr Leu Tyr 
355 360 365 

Asn Phe Ser val Val Ser Thr lie Ser Glu Asp Ser Phe Lys Leu Gly 
370 375 380 

Ser Leu Gly Ser Asn Ser Ser Asn Leu Tyr Ser Gly Asp Tyr Gin Leu 
385 ' 390 395 400 

Gin Lys Gly val Arg Tyr Ser lie Pro val Glu lie Asp Glu Gly Lys 
405 410 415 

Leu Asn Asp Gly lie Thr lie Gly Leu Ser Arg Lys Gly Gly Gly Tyr 
420 425 430 

Tyr Ser Thr val Asn Phe Thr Leu lie Glu Tyr Asp Pro Ala lie Phe 
435 440 445 

lie Leu Lys Leu Asn Lys val lie Arg Leu Tyr Lys Ala Thr Gly Met 
450 455 460 

Thr Thr Ala Glu lie Tyr Gin lie Thr Asn lie Leu Asn Asn Gly Leu 
465 470 475 480 

Thr lie Asp His Ala val Leu Ser Lys lie Phe Leu val Arg Tyr Leu 
485 490 495 

Met Arg His Tyr Gin Leu Asp val Ala Arg Ser Leu lie Leu Cys Asn 
500 505 510 
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Gly Thr lie Ser Asp Gin Ala Phe Ser Gly Glu Thr Gly Leu Phe Thr 
515 520 * 525 

Thr Leu Phe Asn Thr Pro Pro Leu Asn Gly Gin Leu Phe Ser Ala Asp 
530 535 * 540 

Asp Thr Pro Leu Asp Leu Arg Ser Glu Ala Pro Glu Asp Ala Phe Arg 
545 550 ~ 555 560 

Leu Ser val Leu Lys Arg Ala Phe Asn lie Ser Ala ser Gly Leu Ser 
565 570 575 

Thr Leu Trp Gin Leu Ala Ser Gly Asp Ser Ser Ala Gly Phe Ser Cys 
580 585 590 

Ser Ala Asp Asn lie Ala Ala Leu Tyr Arg val Lys Leu Leu Ala Asp 
595 600 ' 605 

lie His Asp Leu Ser Ala Gly Glu Leu Ser Met Leu Leu Ser Val Ser 
610 615 620 

Pro Phe Ser Gly val Ala Ala Gly Ser Leu Ser Asp Asn Glu Leu Thr 
625 630 * 635 640 

Gin Phe Leu Tyr Gin Thr Thr Thr Trp Leu Thr Glu Gin Gly Trp Thr 
645 650 655 

val Ser Asp Val Phe Leu Met Leu Thr Thr Gin Tyr Gly Thr Leu Leu 
660 665 670 

Thr Pro Asp lie Glu Asn Leu Leu Ala Ser Leu Arg Asn Gly Leu Ser 
675 680 685 

Gly Arg Glu Leu Phe Pro Glu Thr Leu Pro Gly Asp Gly Ala Pro Phe 
690 695 700 

lie Ala Ala Ala Met Gin Leu Asp Ala Thr Asp Thr Ala Lys Ala Met 
705 710 715 720 

Leu Thr Trp Ala Asp Gin Leu Lys Pro Glu Gly Leu Thr Leu Thr Glu 
725 730 735 



Phe lie Leu Leu Val Met Asn Ala Ala Pro Asn Asp Glu Gin Ala Gly 
740 745 750 



Gin Met Ala Gly Phe Cys Gin Ala Leu Trp Gin Leu Ala Leu lie lie 
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755 760 765 

Arg ser Thr Gly Leu Ser Thr Arg Glu Leu Thr Leu Leu Val Ser Gin 
770 775 780 

pro Gly Arq Phe Arg Thr Gly Trp His His Leu Pro His Asp Leu Pro 
785 790 795 800 

Ala Leu Arg Asp lie Thr Arg Phe His Ala Val val Asn Arg Ser Gly 
805 ~ 810 815 

Ser His Ala Gly Glu Val Leu Thr Ala Leu Glu Thr Gly Glu Leu Ser 
820 825 830 

Ser Ala Leu Leu Ala Arg Ala Leu Ser Gin Asn Glu Gin Asp val Thr 
835 " 840 845 

Gly Ala Leu Ala Gin Val Arg Gly Ala Gly Glu Gin Asp Asn Ser val 
850 855 860 

Phe Thr Ser Trp Glu Glu Val Asp Gin Ala Glu Gin Trp Leu Asp Met 
865 870 875 880 

Ser Glu Thr Leu Ser lie Thr Pro Ser Gly Leu Ala Ser Leu lie Ala 
885 890 895 

Leu Lys Tyr lie Asn val Ser Asp Asp Ser Ala Pro Leu Tyr Ser Gin 
900 905 910 

Trp Gin val val Ser Gly Leu Leu Gin Ala Gly Leu Lys Ser Ser Gin 
915 920 925 

Ser Ser Ala Leu His Asp Tyr Leu Glu Glu Gly Thr Ser Ser Ala Leu 
930 935 940 

Cys Ala Tyr Tyr Leu Arg Asn Leu Ala Pro Asn Met val Ser Gly Arg 
945 ' 950 ' 955 960 

Asp Asp Leu Phe Gly Tyr Leu Leu Leu Asp Asn Gin val Ser Ala Lys 
965 970 975 

val Lys Thr Thr Arg lie Ala Glu Ala lie Ala Gly lie Arg Leu Tyr 
980 985 990 

lie Asn Arg Ala Leu Asn Gly lie Glu Leu Ser Ala Met Ala Glu val 
995 1000 1005 
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Arg Gly Arg Gin Phe Phe Thr Asp Trp Asp Thr Phe Asn Lys Arg 

1010 ~ 1015 1020 

Tyr Ser Thr Trp Ala Gly val Ser Glu Leu val Tyr Tyr Pro Glu 

1025 1030 1035 

Asn Tyr Leu Asp Pro Thr Val Arg He Gly Gin Thr Gly Met Met 

1040 1045 " 1050 

Asp Thr Leu Leu Gin Ser val Ser Gin Ser Ser lie Asn Arg Asp 

1055 1060 1065 

Thr val Glu Asp Ala Phe Lys Thr Tyr Leu Thr Thr Phe Glu Gin 

1070 1075 1080 

lie Ala Asn Leu Asn Thr val Ser Gly Tyr His Asp Asn Ala ser 

1085 1090 1095 

Met Thr Gin Gly Thr Thr Trp Tyr Val Gly Arg Ser lie Thr Asp 

1100 ' 1105 1110 

Gin Thr Asn Trp Tyr Trp Arg Ser Ala Asn His Ser Lys lie Gin 

1115 1120 1125 

Asp Ser Met Met Pro Ala Asn Ala Trp Thr Gly Trp Thr Lys lie 

1130 1135 1140 

Asn cys Gly Met Asn Pro Trp Ser Asp Leu Val Cys Ser Val Phe 

1145 1150 1155 

Phe Asn Ser Arg Leu Tyr Val val Trp Val Glu Glu Asn Gin Ser 

1160 " 1165 1170 

Ala Asp Thr Glu Ala Glu Ser Thr Thr Thr Thr Gin Gin Ser Tyr 

1175 1180 1185 

Thr Leu Lys Leu Ser Phe Arg Arg Tyr Asp Gly Thr Trp Ser Ser 

1190 1195 ~ 1200 

Pro val Ser Phe Asp lie Thr Gly Asn lie Ala Phe Pro Glu Thr 

1205 1210 1215 

Gin Gly Met His val Thr Cys Asn Pro Leu Thr Glu Gin Leu Tyr 

1220 1225 1230 

Cys Ala Phe Tyr Ser val Thr Ser Lys Pro Asp Phe Asp Asn Ala 

1235 " 1240 1245 
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Gin Leu lie Ser val Asp Asn Asp Met Thr Leu Asn val lie Ser 

1250 1255 1260 

Asp lie Gly lie Phe Lys Ser Val Ser His Glu Phe Asn Thr Ser 

1265 1270 1275 

Thr Glu Lys Phe lie Asn Asn val Phe Ser Asp Pro Ser Ala Asn 

1280 1285 1290 

Tyr Phe val Ser Ala Thr Ser Leu lie Asp Asp val lie His Ser 

1295 1300 1305 

Asp Phe Ser Leu Leu Asn Ser Lys Thr Thr Ser Thr val Phe Thr 

1310 1315 1320 

Asn Glu Asp Ser Ser Leu Leu Thr Pro Glu Leu His lie Thr Ala 

1325 1330 1335 

Asn val ser Cys Phe val Ser Thr Ala Gly lie Ala Thr Gin Ser 

1340 1345 1350 

Thr lie Glu Lys Phe Val Gin Ala Gly lie Glu Phe Glu Glu lie 

1355 1360 1365 

Asn Phe Tyr Ala Gly Gin Ala Ala Gly Gly Phe Asp Gly Phe val 

1370 1375 1380 

Gly val Asp val Ser Asn Ser Lys Val Tyr Gin Val Gly Lys Glu 

1385 1390 1395 

Ala val Gly val Thr val Lys Ser Tyr Ser val Thr Gly val Ser 

1400 1405 1410 

Gly Ser val Glu Leu Phe lie Asp Ser Ser Asn Lys Tyr Phe Ser 

1415 1420 1425 

Gly lie Leu Ser Asp Lys Met lie Thr Ala Leu lie Ser Gly ser 

1430 1435 1440 

Thr Ser Lys val Asn Tyr val Ser Ser lie Gly Ser Gin Asp Phe 

1445 1450 1455 

Trp Ser val Lys Ser Leu Met Pro Ala Leu Gin lie Tyr Glu Leu 

1460 1465 1470 

lie Asp Asp lie lie Leu Thr Ser Gly Val Asn Gly Thr Glu lie 

1475 1480 1485 
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lys Ser Trp Pro Ser Ala Glu Trp Tyr Asn Asp Lys Leu Ser Leu 

1490 1495 1500 

Gin Ser Gly Asn Asn Leu Phe Asn Thr Lys Ser Leu Ser Phe Thr 

1505 1510 1515 

val Asn Thr Ser Asp lie val Glu Asp Glu Phe Asp Val Thr Phe 

1520 1525 1530 

Thr Phe Thr Ala val Asp Gin Asn Asn Val Val Leu Ala Ala Arg 

1535 1540 1545 

Thr Ala lie Leu Thr Val lie Arg Asn lie Asn Asn Asp Thr Ser 

1550 1555 1560 

Val lie Ala Leu Arg Lys Asn Thr Arg Gly Ala Gin Tyr lie Arg 

1565 1570 1575 

Phe Thr Ala Gly Asn Asp val Ala Leu lie Arg Leu Asn Thr Leu 

1580 1585 1590 

Phe Ala Arg Gin Leu Val Asp Arg Ala Asn Thr Gly lie Asp Thr 

1595 1600 ~ 1605 

lie Leu Ser Met Glu Thr Gin Arg Leu Thr Glu Pro Ala Leu Glu 

1610 1615 1620 

Glu Gly Ser Asp Val Phe Met Asp Phe Ser Gly Ala Asn Ala Leu 

1625 1630 1635 

Tyr Phe Trp Glu Leu Phe Tyr Tyr Thr Pro Met Met val Phe Gin 

1640 1645 1650 

Arg Leu Leu Gin Glu Gin His Phe Pro Glu Ala Thr Arg Trp Leu 

1655 1660 1665 

Gin Tyr val Trp Asn Pro Ala Gly His val Val Asn Gly val Leu 

1670 1675 1680 

Gin Asn Tyr Thr Trp Asn Val Arg Pro Leu Glu Glu Asp Thr Gly 

1685 1690 ~ 1695 

Trp Asn Asp Ser Pro Leu Asp Ser lie Asp Pro Asp Ala lie Ala 

1700 1705 1710 

Gin Tyr Asp Pro Met His Tyr Lys val Ala Thr Phe Met Ser Tyr 
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1715 1720 1725 

Leu Asp Leu Leu lie Ala Arg Gly Asp Ala Ala Tyr Arg Leu Leu 

1730 1735 1740 

Glu Arg Asp Thr Leu Asn Glu Ala Arg Met Trp Tyr val Gin Ala 

1745 1750 " 1755 

Leu Asn Leu Leu Gly Asp Glu Pro Tyr lie Ser Phe Asp Ala Asp 

1760 1765 1770 

Trp Ser Ala Leu Thr Leu Gly Asp Ala Ala Ser Glu val Thr Arg 

1775 1780 1785 

Arg Asp Tyr Gin Glu Ala Leu Leu Ala val Arg Arg Leu val Pro 

1790 1795 1800 

Ala Pro Glu Thr Arg Thr Ala Asn Ser Leu Thr Ala Leu Phe Leu 

1805 " 1810 1815 

Pro Gin Gin Asn Glu Val Leu Lys Gly Tyr Trp Gin Thr Leu Ala 

1820 1825 1830 

Gin Arg Leu His Asn Leu Arg His Asn Leu Ser lie Asp Gly Gin 

1835 1840 1845 

Pro Leu Ser Leu Ser val Tyr Ala Thr Pro Ser Glu Pro Ser Ala 

1850 1855 1860 

Leu Gin Ser Ala val val Asn Ser Ala Gin Gly Ala Ala Ala Leu 

1865 1870 1875 

Pro Ala Ala val Met Pro Leu Tyr Ser Phe Pro val Met Leu Glu 

1880 1885 1890 

Asn Ala Arg Gly Met val Ser Leu Leu Thr Gly Phe Gly Asn Thr 

1895 " 1900 1905 

Leu Leu Gly lie Thr Glu Arg Gin Asp Ala Glu Ala Leu Ala Lys 

1910 1915 1920 

Leu Leu Gin Thr Gin Gly Ser Glu Leu lie Arg Gin Gly Leu Arg 

1925 1930 1935 

Gin Gin Asp Asn val Leu Glu Glu lie Asp Ala Asp lie Ala Ala 

1940 1945 1950 
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Leu Glu Glu Ser Arg Arg Gly Ala Gin Met Arg Phe Glu Arg Tyr 
1955 ~ 1960 1965 

Lys val Leu Tyr Glu Ala Asp val Asn Thr Gly Glu Lys Gin Ala 
1970 1975 1980 

Met Asp Leu Tyr Leu Ser Ser Ser Val Leu Ser Ala Ser Thr Ala 
1985 1990 1995 

Ala Leu Phe Leu Ala Glu Ala Ala Ala Asp Met Leu Pro Asn lie 
2000 2005 2010 

Tyr Gly Leu Ala val Gly Gly Ser Arg Tyr Gly Ala Leu Phe Lys 
2015 2020 " 2025 

Ala Thr Ala lie Gly lie Gin val Ser Ser Asp Ala Thr Arg lie 
2030 2035 2040 

Ser Ala Asp Lys lie Ser Gin Ser Glu val Tyr Arg Arg Arg Arg 
2045 2050 2055 

Glu Glu Trp Glu lie Gin Arg Asp Ser Ala Gin Ser Asp Val Ala 
2060 2065 2070 

Gin lie Asp Ala Gin Leu Ala Ala Met Ala val Arg Arg Glu Gly 
2075 2080 2085 

Ala Glu Leu Gin Lys Thr Tyr Leu Glu Thr Gin Gin Thr Gin Ala 
2090 2095 2100 

Gin Ala Gin Leu Ala Phe Leu Gin Ser Lys Phe Asn Asn Thr Ala 
2105 2110 2115 

Leu Tyr Ser Trp Leu Arg Gly Arg Leu Ser Ala lie Tyr Tyr Gin 
2120 2125 ~ 2130 

Phe Tyr Asp Leu Ala val ser Arg Cys Leu Met Ala Gin Gin Ala 
2135 2140 ~ 2145 

Trp Gin Trp Asp Lys Phe Glu Thr Arg Ser Phe lie Gin Pro Gly 
2150 2155 " 2160 

Ala Trp Met Gly Ala Asn Ala Gly Leu Leu Ala Gly Glu Thr Leu 
2165 2170 2175 

Met Leu Asn Leu Ala Gin Met Glu Gin Ala Trp Leu Thr Gly Asp 
2180 2185 2190 
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Glu Arg Ala lie Glu val Thr Arg Thr Val Cys Leu Ser Glu Val 
2195 2200 " 2205 

Tyr Thr ser Leu Ala Glu Asp Ala Ala Phe Ser Leu Ala Asp Lys 
2210 2215 2220 

val Val Glu Leu Val Ser Asn Gly Ser Gly Ser Ala Gly Thr Lys 
2225 2230 2235 

Ser Asn Gly Leu Gin Met Asp Gin Gin Gin Leu Glu Ala Thr Leu 
2240 2245 2250 

Lys Leu Ala Asp Leu Gly lie Gly Asn Asp Tyr Pro Val Ser Leu 
2255 2260 2265 

Gly Thr Met Arg Arg lie Lys Gin lie Ser Val Thr Leu Pro Ala 
2270 " " 2275 2280 

Leu Val Gly Pro Tyr Gin Asp val Arg Ala Val Leu Ser Tyr Gly 
2285 2290 2295 

Gly Ser Met val Met Pro Arg Gly Cys Ser Ala Leu Ala Val Ser 
2300 2305 2310 

His Gly Met Asn Asp Ser Gly Gin Phe Gin Leu Asp Phe Asn Asp 
2315 2320 2325 

Pro Arg Tyr Leu Pro Phe Glu Gly Leu Pro val Asp Asp Thr Gly 
2330 2335 2340 

Thr Leu Thr Leu Ser Phe Pro Asp Ala Asp Gly Lys Gin Gin Ala 
2345 2350 2355 

Met Leu Leu Ser Leu Ser Asp lie lie Leu His lie Arg Tyr Thr 
2360 2365 2370 

lie lie Ser 
2375 

<210> 5 

<211> 1428 

<212> PRT 

<213> Serratia entomophila 

<400> 5 

Met Gin Asn His Gin Asp Met Ala lie Thr Ala Pro Thr Leu Pro Ser 
1 5 10 15 
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Gly Gly Gly Ma val Thr Gly Leu Lys Gly Asp lie Ala Ala Ala Gly 
20 25 30 

pro Asp Gly Ala Ala Thr Leu Ser lie Pro Leu Pro val Ser Pro Gly 
35 40 45 

Arg Gly Tyr Ala Pro Thr Gly Ala Leu Asn Tyr His Ser Arg Ser Gly 
50 55 60 

Asn Gly Pro Phe Gly lie Gly Trp Gly lie Gly Gly Ala Ala Val Gin 
65 70 75 80 

Arg Arg Thr Arg Asn Gly Ala Pro Thr Tyr Asp Asp Thr Asp Glu Phe 
85 90 95 

Thr Gly Pro Asp Gly Glu Val Leu Val Pro Ala Leu Thr Ala Ala Gly 
100 105 110 

Thr Gin Glu Ala Arg Gin Ala Thr Ser Leu Leu Gly lie Asn Pro Gly 
115 " 120 125 

Gly Ser Phe Asn val Gin val Tyr Arg Ser Arg Thr Glu Gly Ser Leu 
130 135 ~ 140 

Ser Arg Leu Glu Arg Trp Leu Pro Ala Asp Glu Thr Glu Thr Glu Phe 
145 ^ 150 155 160 

Trp val Leu Tyr Thr Pro Asp Gly Gin val Ala Leu Leu Gly Arg Asn 
165 170 175 

Ala Gin Ala Arg lie Ser Asn Pro Thr Ala Pro Thr Gin Thr Ala Val 
180 185 190 

Trp Leu Met Glu Ser Ser val Ser Leu Thr Gly Glu Gin Met Tyr Tyr 
195 200 205 

Gin Tyr Arg Ala Glu Asp Asp Asp Gly Cys Asp Glu Ala Glu Arg Asp 
210 ~ 215 220 

Ala His Pro Gin Ala Gly Ala Gin Arg Tyr Pro Val Ala Val Trp Tyr 
225 230 235 240 

Gly Asn Arg Gin Ala Ala Arg Thr Leu Pro Ala Leu Val Ser Thr Pro 
245 250 255 

Ser Met Asp Ser Trp Leu Phe lie Leu Val Phe Asp Tyr Gly Glu Arg 
260 265 270 
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Ser Ser val Leu Ser Glu Ala Pro Ala Trp Gin Thr Pro Gly Ser Gly 
275 280 285 

Glu Trp Leu Cys Arg Gin Asp Cys Phe Ser Gly Tyr Glu Phe Gly Phe 
290 295 300 

Asn Leu Arg Thr Arg Arg Leu Cys Arg Gin val Leu Met Phe His Tyr 
305 310 315 320 

Leu Gly val Leu Ala Gly Ser Ser Gly Ala Asn Asp Ala Pro Ala Leu 
325 330 335 

lie Ser Arg Leu Leu Leu Asp Tyr Arg Glu Ser Pro Ser Leu Ser Leu 
340 345 350 

Leu Glu Asn val His Gin Val Ala Tyr Glu Ser Asp Gly Thr Ser Cys 
355 360 365 

Ala Leu Pro Ala Leu Ala Leu Gly Trp Gin Thr Phe Thr Pro Pro Thr 
370 375 380 

Leu Ser Ala Trp Gin Thr Arg Asp Asp Met Gly Lys Leu Ser Leu Leu 
385 390 395 400 

Gin Pro Tyr Gin Leu Val Asp Leu Asn Gly Glu Gly Val val Gly lie 
405 410 415 

Leu Tyr Gin Asp Ser Gly Ala Trp Trp Tyr Arg Glu Pro val Arg Gin 
420 425 430 

Ser Gly Asp Asp Pro Asp Ala val Thr Trp Gly Ala Ala Ala Ala Leu 
435 440 ' 445 

Pro Thr Met Pro Ala Leu His Asn Ser Gly He Leu Ala Asp Leu Asn 
450 455 ' 460 

Gly Asp Gly Arg Leu Glu Trp Val val Thr Ala Pro Gly val Ala Gly 
465 ~ 470 475 480 

Met Tyr Asp Arg Thr Pro Gly Arg Asp Trp Leu His Phe Thr Pro Leu 
485 " 490 495 

Ser Ala Leu Pro val Glu Tyr Ala His Pro Lys Ala Val Leu Ala Asp 
500 * 505 510 

lie Leu Gly Ala Gly Leu Thr Asp Met Val Leu lie Gly Pro Arg Ser 
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515 520 525 

val Arg Leu Tyr Ser Gly Lys Asn Asp Gly Trp Asn Lys Gly Glu Thr 
530 535 540 

Val Gin Gin Thr Glu Arg Leu Thr Leu Pro Val Pro Gly Val Asp Pro 
545 550 555 560 

Arg Thr Leu val Ala Phe Ser Asp Met Ala Gly Ser Gly Gin Gin His 
565 570 575 

Leu Thr Glu val Arg Ala Asn Gly val Arg Tyr Trp Pro Asn Leu Gly 
580 585 " 590 

His Gly Arg Phe Gly Gin Pro Val Asn lie Pro Gly Phe Ser Gin Ser 
595 600 605 

val Thr Thr Phe Asn Pro Asp Gin lie Leu Leu Ala Asp Thr Asp Gly 
610 615 620 

Ser Gly Thr Thr Asp Leu lie Tyr Ala Met Ser Asp Arg Leu Val lie 
625 630 635 * 640 

Tyr Phe Asn Gin Ser Gly Asn Tyr Phe Ala Glu Pro His Thr Leu Leu 
645 650 655 

Leu Pro Lys Gly val Arg Tyr Asp Arg Thr Cys Ser Leu Gin val Ala 
660 " 665 670 

Asp lie Gin Gly Leu Gly val Pro Ser Leu Leu Leu Thr val Pro His 
675 " ' 680 685 

val Ala Pro His His Trp val Cys His Leu ser Ala Asp Lys Pro Trp 
690 695 700 

Leu Leu Asn Gly Met Asn Asn Asn Met Gly Ala Arg His Ala Leu His 
705 710 715 720 

Tyr Arg ser ser val Gin Phe Trp Leu Asp Glu Lys Ala Glu Ala Leu 
725 730 735 

Ala Ala Gly Ser Ser Pro Ala Cys Tyr Leu Pro Phe Thr Leu His Thr 
740 745 750 

Leu Trp Arg Ser val Val Gin Asp Glu lie Thr Gly Asn Arg Leu Val 
755 760 765 
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ser Asp val Leu Tyr Arg His Gly val Trp Asp Gly Gin Glu Arg Glu 
770 775 780 

Phe Arg Gly Phe Gly Phe val Glu lie Arg Asp Thr Asp Thr Leu Ala 
785 790 795 800 

Ser Gin Gly Thr Ala Thr Glu Leu Ser Met Pro Ser val Ser Arg Asn 
805 810 815 

Trp Tyr Ala Thr Gly val Pro Ala val Asp Glu Arg Leu Pro Glu Thr 
820 825 830 

Tyr Trp Gin Asn Asp Ala Ala Ala Phe Ala Asp Phe Ala Thr Arg Phe 
835 840 845 

Thr val Gly Ser Gly Glu Asp Glu Gin Thr Tyr Thr Pro Asp Asp Ser 
850 855 860 

Lys Thr Phe Trp Leu Gin Arg Ala Leu Lys Gly lie Leu Leu Arg Ser 
865 870 875 880 

Glu Leu Tyr Gly Ala Asp Gly Ser Ser Gin Ala Asp lie Pro Tyr Ser 
885 ' 890 895 

val Thr Glu Ser Arg Pro Gin Val Arg Leu Val Glu Ala Asn Gly Asp 
900 905 910 

Tyr Pro val val Trp Pro Met Gly Ala Glu Ser Arg Thr Ser val Tyr 
915 920 925 

Glu Arg Tyr His Asn Asp Pro Gin Cys Gin Gin Gin Ala Val Leu Leu 
930 935 * 940 

Ser Asp Glu Tyr Gly Phe Pro Leu Arg Gin val Ser Val Asn Tyr Pro 
945 950 ~ 955 960 

Arg Arg Pro Pro Ser Ala Asp Asn Pro Tyr Pro Ala Ser Leu Pro Ala 
965 970 975 

Thr Leu Phe Ala Asn Ser Tyr Asp Glu Gin Gin Gin lie Leu Arg Leu 
980 985 990 

Gly Leu Gin Gin Ser Ser Ala His His Leu val Ser Leu Ser Glu Gly 
995 1000 1005 

His Trp Leu Leu Gly Leu Ala Glu Ala Ser Arg Asp Asp Val Phe 
1010 1015 1020 



Page 26 



24747-1104 2005-05-11 Sequence Listings.ST25.txt 

Thr Tyr Ser Ala Asp Asn Val Pro Glu Gly Gly Leu Thr Leu Glu 
1025 1030 1035 

His Leu Leu Ala Pro Glu Ser Leu val Ser Asp Ser Gin val Gly 
1040 1045 1050 

Thr Leu Ala Gly Gin Gin Gin val Trp Tyr Leu Asp Ser Gin Asp 
1055 1060 1065 

val Ala Thr val Ala Ala Pro Pro Leu Pro Pro Lys val Ala Phe 
1070 1075 1080 

lie Glu Thr Ala val Leu Asp Glu Gly Met val Ser Ser Leu Ala 
1085 1090 1095 

Ala Tyr lie Val Asp Glu His Leu Glu Gin Ala Gly Tyr Arg Gin 
1100 1105 1110 

Ser Gly Tyr Leu Phe Pro Arg Gly Arg Glu Ala Glu Gin Ala Leu 
1115 1120 " ~ 1125 

Trp Thr Gin Cys Gin Gly Tyr val Thr Tyr Ala Gly Ala Glu His 
1130 1135 1140 

Phe Trp Leu Pro Leu Ser Phe Arg Asp Ser Met Leu Thr Gly Pro 
1145 1150 ~ 1155 

val Thr Val Thr Arg Asp Ala Tyr Asp Cys val lie Thr Gin Trp 
1160 1165 1170 

Gin Asp Ala Ala Gly lie val Thr Thr Ala Asp Tyr Asp Trp Arg 
1175 1180 1185 

Phe Leu Thr Pro val Arg val Thr Asp Pro Asn Asp Asn Leu Gin 
1190 1195 1200 

Ser val Thr Leu Asp Ala Leu Gly Arg val Thr Thr Leu Arg Phe 
1205 1210 " 1215 

Trp Gly Thr Glu Asn Gly lie Ala Thr Gly Tyr Ser Asp Ala Thr 
1220 1225 1230 

Leu Ser val Pro Asp Gly Ala Ala Ala Ala Leu Ala Leu Thr Ala 
1235 1240 1245 



Pro Leu Pro val Ala Gin Cys Leu val Tyr val Thr Asp Ser Trp 
1250 1255 1260 
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Gly Asp Asp Asp Asn Glu Lys Met Pro Pro His val val val Leu 

1265 1270 1275 

Ala Thr Asp Arg Tyr Asp Ser Asp Thr Gly Gin Gin val Arg Gin 

1280 ' 1285 1290 

Gin val Thr Phe Ser Asp Gly Phe Gly Arg Glu Leu Gin ser Ala 

1295 1300 1305 

Thr Arg Gin Ala Glu Gly Asn Ala Trp Gin Arg Gly Arg Asp Gly 

1310 1315 1320 

Lys Leu val Thr Ala ser Asp Gly Leu Pro val Thr val Ala Thr 

1325 1330 1335 

Asn Phe Arg Trp Ala val Thr Gly Arg Ala Glu Tyr Asp Asn Lys 

1340 1345 ' 1350 

Gly Leu Pro val Arg val Tyr Gin Pro Tyr Phe Leu Asp Ser Trp 

1355 1360 1365 

Gin Tyr val Ser Asp Asp Ser Ala Arg Gin Asp Leu Tyr Ala Asp 

1370 1375 1380 

Thr His Phe Tyr Asp Pro Thr Ala Arg Glu Trp Gin val lie Thr 

1385 1390 ~ 1395 

Ala Lys Gly Glu Arg Arg Gin val Leu Tyr Thr Pro Trp Phe val 

1400 1405 1410 

val Ser Glu Asp Glu Asn Asp Thr Val Gly Leu Asn Asp Ala Ser 

1415 1420 1425 



<210> 6 
<211> 973 
<212> PRT 

<213> Ser rati a entomophila 
<400> 6 

Met Ser Thr Ser Leu Phe Ser Ser Thr Pro Ser val Ala val Leu Asp 
15 10 15 

Asn Arg Gly Leu Leu val Arg Glu Leu Gin Tyr Tyr Arg His Pro Asp 
20 "25 30 

Thr Pro Glu Glu Thr Asp Glu Arg lie Thr Cys His Gin His Asp Glu 
35 40 45 
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Arg Gly Ser Leu Ser Gin Ser Ala Asp Pro Arg Leu His Ala Ala Gly 
50 55 60 

Leu Thr Asn Phe Thr Tyr Leu Asn Ser Leu Thr Gly Thr Val Leu Gin 
65 70 75 80 

Ser Val Ser Ala Asp Ala Gly Thr Ser Leu Glu Leu Ser Asp Ala Ala 
85 90 95 

Gly Arg Ala Phe Leu Ala val Thr Gly Ala Gly Thr Glu Asp Ala Val 
100 105 110 

Thr Arg Thr Trp Gin Tyr Glu Asp Asp Thr Leu Pro Gly Arg Pro Leu 
115 120 125 

Ser lie Thr Glu Gin Val Thr Gly Glu Ala Ala Gin lie Thr Glu Arg 
130 135 140 

Phe val Tyr Ala Gly Asn Thr Asp Ala Glu Lys lie Leu Asn Leu Ala 
145 150 155 160 

Gly Gin Cys val Ser His Tyr Asp Thr Ala Gly Leu Val Gin Thr Asp 
165 170 175 

Ser lie Ala Leu Ser Gly val Pro Leu Ala val Thr Arg Gin Leu Leu 
180 * 185 190 

Pro Asp Ala Ala Gly Ala Asn Trp Met Gly Glu Asp Ala Ser Ala Trp 
195 200 205 

Asn Asp Leu Leu Asp Gly Glu Thr Phe Phe Thr Gin Thr His Ala Asp 
210 215 220 

Ala Thr Gly Ala val Leu Ser lie Thr Asp Ala Lys Gly Asn Leu Gin 
225 230 235 240 

Arg val Ala Tyr Asp val Ala Gly Leu Leu Ser Gly Ser Trp Leu Thr 
245 250 255 

Leu Lys Asp Gly Thr Glu Gin val lie Val Ala Ser Leu Thr Tyr Ser 
260 265 270 

Ala Ala Gly Lys Lys Leu Arg Glu Glu His Gly Asn Gly val val Thr 
275 280 285 

Ser Tyr lie Tyr Glu Pro Glu Thr Gin Arg Leu Thr Gly lie Lys Thr 
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295 300 



Glu Arg Pro Ser Gly His Val Ala Gly Ala Lys val Leu Gin Asp Leu 
305 ~ 310 315 320 

Arg Tyr Thr Tyr Asp Pro val Gly Asn val Leu Ser val Asn Asn Asp 
325 330 335 

Ala Glu Glu Thr Arg Phe Trp Arg Asn Gin Lys val Val Pro Glu Asn 
340 ~ 345 350 

Thr Tyr lie Tyr Asp Ser Leu Tyr Gin Leu val Ser Ala Thr Gly Arg 
355 360 365 

Glu Met Ala Asn Ala Gly Gin Gin Gly Asn Asp Leu Pro Ser Ala Thr 
370 375 380 

Ala Pro Leu Pro Thr Asp Ser ser Ala Tyr Thr Asn Tyr Thr Arg Thr 
385 390 395 400 

Tyr Arg Tyr Asp Arg Gly Gly Asn Leu Thr Gin Met Arg His Ser Ala 
405 ' 410 ~ 415 

Pro Ala Thr Asn Asn Asn Tyr Thr Thr Asp lie Thr val Ser Asp Arg 
420 425 430 

Ser Asn Arg Ala Val Leu Ser Thr Leu Ala Glu val Pro Ser Asp val 
435 440 445 

Asp Met Leu Phe Ser Ala Gly Gly His Gin Lys His Leu Gin Pro Gly 
450 455 460 

Gin Ala Leu val Trp Thr Pro Arg Gly Glu Leu Gin Lys Val Thr Pro 
465 470 475 480 

val Val Arg Asp Gly Gly Ala Asp Asp Ser Glu Ser Tyr Arg Tyr Asp 
485 490 495 

Ala Gly Ser Gin Arg lie lie Lys Thr Gly Thr Arg Gin Thr Gly Asn 
500 ~ 505 510 

Asn val Gin Thr Gin Arg val val Tyr Leu Pro Gly Leu Glu Leu Arg 
515 ~ 520 525 



lie Met Ala Asn Gly val Thr Glu Lys Glu Ser Leu Gin val lie Thr 
530 ' 535 540 



Page 30 



24747-1104 2005-05-11 Sequence Listings.ST25.txt 
val Gly Glu Ala Gly Arg Ala Gin val Arg val Leu His Trp Glu lie 
545 550 555 560 

Gly Lys Pro Asp Asp Leu Asp Glu Asp Ser Val Arg Tyr Ser Tyr Asp 
565 570 575 

Asn Leu val Gly Ser Ser Gin Leu Glu Leu Asp Arg Glu Gly Tyr Leu 
580 585 590 

lie Ser Glu Glu Glu Phe Tyr Pro Tyr Gly Gly Thr Ala val Leu Thr 
595 600 605 

Ala Arg ser Glu val Glu Ala Asp Tyr Lys Thr lie Arg Tyr Ser Gly 
610 615 620 

Lys Glu Arg Asp Ala Thr Gly Leu Asp Tyr Tyr Gly Tyr Arg Tyr Tyr 
625 " 630 635 640 

Gin Pro Trp Ala Gly Arg Trp Leu Ser Thr Asp Pro Ala Gly Thr Val 
645 " 650 655 

Asp Gly Leu Asn Leu Phe Arg Met Val Arg Asn Asn Pro Val Thr Leu 
660 " 665 " 670 

Phe Asp Ser Asn Gly Arg lie Ser Thr Gly Gin Glu Ala Arg Arg Leu 
675 ' 680 685 

val Gly Glu Ala Phe val His Pro Leu His Met Pro val Phe Glu Arg 
690 695 700 

lie Ser val Glu Arg Lys lie Ser Met Ser val Arg Glu Ala Gly lie 
705 710 715 720 

Tyr Thr lie Ser Ala Leu Gly Glu Gly Ala Ala Ala Lys Gly His Asn 
725 730 735 

lie Leu Glu Lys Thr lie Lys Pro Gly Ser Leu Lys Ala lie Tyr Gly 
740 745 750 

Asp Lys Ala Glu Ser lie Leu Gly Leu Ala Lys Arg Ser Gly Leu Val 
755 760 765 

Gly Arg val Gly Gin Trp Asp Ala Ser Gly Val Arg Gly lie Tyr Ala 
770 775 780 

His Asn Arg pro Gly Gly Glu Asp Leu val Tyr Pro Val ser Leu Gin 
785 " 790 795 800 
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Asn Thr ser Ala Asn Glu lie val Asn Ala Trp lie Lys Phe Lys lie 
805 810 815 

lie Thr Pro Tyr Thr Gly Asp Tyr Asp Met His Asp lie lie Lys Phe 
820 825 830 

Ser Asp Gly Lys Gly His Val Pro Thr Ala Glu Ser Ser Glu Glu Arg 
835 840 845 

Gly val Lys Asp Leu lie Asn Lys Gly val Ala Glu val Asp Pro Ser 
850 855 860 

Arg Pro Phe Glu Tyr Thr Ala Met Asn val lie Arg His Gly Pro Gin 
865 870 875 880 

Val Asn Phe Val Pro Tyr Met Trp Glu His Glu His Asp Lys Val val 
885 890 895 

Asn Asp Asn Gly Tyr Leu Gly Val val Ala Ser Pro Gly Pro Phe Pro 
900 905 910 

val Ala Met val His Gin Gly Glu Trp Thr Val Phe Asp Asn Ser Glu 
915 920 925 

Glu Leu Phe Asn Phe Tyr Lys Ser Thr Asn Thr Pro Leu Pro Glu His 
930 935 940 

Trp Ser Gin Asp Phe Met Asp Arg Gly Lys Gly He val Ala Thr Pro 
945 950 ~ 955 960 

Arg His Ala Glu Leu Leu Asp Lys Arg Arg val Met Tyr 
965 970 

<210> 7 
<211> 2516 
<212> PRT 

<213> Photorhabdus luminescens, 
<400> 7 

Met Asn Glu Ser Val Lys Glu lie Pro Asp Val Leu Lys Ser Gin Cys 
1 5 10 15 

Gly Phe Asn Cys Leu Thr Asp lie Ser His Ser Ser Phe Asn Glu Phe 
20 25 30 

Arg Gin Gin Val Ser Glu His Leu Ser Trp Ser Glu Thr His Asp Leu 
35 40 45 
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Tyr His Asp Ala Gin Gin Ala Gin Lys Asp Asn Arg Leu Tyr Glu Ala 
50 55 60 

Arg lie Leu Lys Arg Ala Asn Pro Gin Leu Gin Asn Ala val His Leu 
65 70 75 80 

Ala lie Leu Ala Pro Asn Ala Glu Leu lie Gly Tyr Asn Asn Gin Phe 
85 90 95 

Ser Gly Arg Ala Ser Gin Tyr val Ala Pro Gly Thr val Ser Ser Met 
100 105 110 

Phe Ser Pro Ala Ala Tyr Leu Thr Glu Leu Tyr Arg Glu Ala Arg Asn 
115 120 125 

Leu His Ala Ser Asp Ser Val Tyr Tyr Leu Asp Thr Arg Arg Pro Asp 
130 135 140 

Leu Lys Ser Met Ala Leu Ser Gin Gin Asn Met Asp lie Glu Leu ser 
145 150 155 160 

Thr Leu ser Leu Ser Asn Glu Leu Leu Leu Glu Ser lie Lys Thr Glu 
165 170 175 

Ser Lys Leu Glu Asn Tyr Thr Lys val Met Glu Met Leu Ser Thr Phe 
180 185 190 

Arg Pro Ser Gly Ala Thr Pro Tyr His Asp Ala Tyr Glu Asn val Arg 
195 ' 200 205 

Glu val lie Gin Leu Gin Asp Pro Gly Leu Glu Gin Leu Asn Ala Ser 
210 215 220 

Pro Ala lie Ala Gly Leu Met His Gin Ala Ser Leu Leu Gly lie Asn 
225 230 235 240 

Ala Ser lie Ser Pro Glu Leu Phe Asn lie Leu Thr Glu Glu lie Thr 
245 250 255 

Glu Gly Asn Ala Glu Glu Leu Tyr Lys Lys Asn Phe Gly Asn lie Glu 
260 265 270 

Pro Ala Ser Leu Ala Met Pro Glu Tyr Leu Lys Arg Tyr Tyr Asn Leu 
275 280 285 



Ser Asp Glu Glu Leu Ser Gin Phe He Gly Lys Ala Ser Asn Phe Gly 
290 295 300 

Page 33 



24747-1104 2005-05-11 Sequence Listings.ST25.txt 



Gin Gin Glu Tyr Ser Asn Asn Gin Leu lie Thr Pro val val Asn Ser 
305 310 315 320 

Ser Asp Gly Thr Val Lys val Tyr Arg lie Thr Arg Glu Tyr Thr Thr 
325 330 ~ 335 

Asn Ala Tyr Gin Met Asp val Glu Leu Phe Pro Phe Gly Gly Glu Asn 
340 345 350 

Tyr Arg Leu Asp Tyr Lys Phe Lys Asn Phe Tyr Asn Ala Ser Tyr Leu 
355 360 365 

Ser lie Lys Leu Asn Asp Lys Arg Glu Leu val Arg Thr Glu Gly Ala 
370 375 380 

pro Gin val Asn lie Glu Tyr Ser Ala Asn He Thr Leu Asn Thr Ala 
385 390 395 400 

Asp lie Ser Gin Pro Phe Glu lie Gly Leu Thr Arg val Leu Pro Ser 
405 410 415 

Gly Ser Trp Ala Tyr Ala Ala Ala Lys Phe Thr val Glu Glu Tyr Asn 
420 425 430 

Gin Tyr Ser Phe Leu Leu Lys Leu Asn Lys Ala lie Arg Leu Ser Arg 
435 440 445 

Ala Thr Glu Leu Ser Pro Thr lie Leu Glu Gly lie val Arg Ser val 
450 455 460 

Asn Leu Gin Leu Asp lie Asn Thr Asp Val Leu Gly Lys val Phe Leu 
465 470 475 480 

Thr Lys Tyr Tyr Met Gin Arg Tyr Ala lie His Ala Glu Thr Ala Leu 
485 490 495 

lie Leu cys Asn Ala Pro lie Ser Gin Arg Ser Tyr Asp Asn Gin Pro 
500 505 510 

Ser Gin Phe Asp Arg Leu Phe Asn Thr Pro Leu Leu Asn Gly Gin Tyr 
515 520 525 

Phe Ser Thr Gly Asp Glu Glu lie Asp Leu Asn Ser Gly Ser Thr Gly 
530 535 540 



Asp Trp Arg Lys Thr lie Leu Lys Arg Ala Phe Asn lie Asp Asp val 
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545 550 555 560 

Ser Leu Phe Arg Leu Leu Lys lie Thr Asp His Asp Asn Lys Asp Gly 
565 570 575 

Lys lie Lys Asn Asn Leu Lys Asn Leu Ser Asn Leu Tyr lie Gly Lys 
580 585 590 

Leu Leu Ala Asp lie His Gin Leu Thr lie Asp Glu Leu Asp Leu Leu 
595 600 605 

Leu lie Ala val Gly Glu Gly Lys Thr Asn Leu Ser Ala lie Ser Asp 
610 615 620 

Lys Gin Leu Ala Thr Leu lie Arg Lys Leu Asn Thr lie Thr Ser Trp 
625 630 ' 635 640 

Leu His Thr Gin Lys Trp Ser val Phe Gin Leu Phe lie Met Thr Ser 
645 650 655 

Thr Ser Tyr Asn Lys Thr Leu Thr Pro Glu lie Lys Asn Leu Leu Asp 
660 665 670 

Thr val Tyr His Gly Leu Gin Gly Phe Asp Lys Asp Lys Ala Asp Leu 
675 680 685 

Leu His val Met Ala Pro Tyr lie Ala Ala Thr Leu Gin Leu Ser Ser 
690 695 700 

Glu Asn val Ala His Ser val Leu Leu Trp Ala Asp Lys Leu Gin Pro 
705 710 715 720 

Gly Asp Gly Ala Met Thr Ala Glu Lys Phe Trp Asp Trp Leu Asn Thr 
725 730 735 

Lys Tyr Thr Pro Gly Ser Ser Glu Ala val Glu Thr Gin Glu His lie 
740 745 750 

val Gin Tyr Cys Gin Ala Leu Ala Gin Leu Glu Met Val Tyr His Ser 
755 760 765 

Thr Gly He Asn Glu Asn Ala Phe Arg Leu Phe Val Thr Lys Pro Glu 
770 775 780 

Met Phe Gly Ala Ala Thr Gly Ala Ala Pro Ala His Asp Ala Leu ser 
785 790 795 800 
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Leu lie Met Leu Thr Arg Phe Ala Asp Trp val Asn Ala Leu Gly Glu 
805 ~ 810 815 

Lys Ala Ser ser val Leu Ala Ala Phe Glu Ala Asn Ser Leu Thr Ala 
820 825 830 

Glu Gin Leu Ala Asp Ala Met Asn Leu Asp Ala Asn Leu Leu Leu Gin 
835 840 845 

Ala Ser lie Gin Ala Gin Asn His Gin His Leu Pro Pro val Thr Pro 
850 855 860 

Glu Asn Ala Phe Ser Cys Trp Thr Ser lie Asn Thr lie Leu Gin Trp 
865 870 875 880 

val Asn val Ala Gin Gin Leu Asn Val Ala Pro Gin Gly Val Ser Ala 
885 890 895 

Leu val Gly Leu Asp Tyr lie Gin Ser Met Lys Glu Thr Pro Thr Tyr 
900 905 910 

Ala Gin Trp Glu Asn Ala Ala Gly val Leu Thr Ala Gly Leu Asn Ser 
915 920 925 

Gin Gin Ala Asn Thr Leu His Ala Phe Leu Asp Glu Ser Arg Ser Ala 
930 935 940 

Ala Leu Ser Thr Tyr Tyr lie Arg Gin val Ala Lys Ala Ala Ala Ala 
945 950 ~ 955 960 

lie Lys Ser Arg Asp Asp Leu Tyr Gin Tyr Leu Leu lie Asp Asn Gin 
965 970 975 

val Ser Ala Ala lie Lys Thr Thr Arg lie Ala Glu Ala lie Ala Ser 
980 985 990 

lie Gin Leu Tyr Val Asn Arg Ala Leu Glu Asn val Glu Glu Asn Ala 
995 1000 1005 

Asn Ser Gly val lie Ser Arg Gin Phe Phe lie Asp Trp Asp Lys 
1010 1015 1020 

Tyr Asn Lys Arg Tyr Ser Thr Trp Ala Gly val Ser Gin Leu val 
1025 1030 1035 

Tyr Tyr Pro Glu Asn Tyr lie Asp Pro Thr Met Arg lie Gly Gin 
1040 1045 1050 
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Thr Lys Met Met Asp Ala Leu Leu Gin Ser val Ser Gin Ser Gin 
1055 1060 1065 

Leu Asn Ala Asp Thr Val Glu Asp Ala Phe Met Ser Tyr Leu Thr 
1070 1075 1080 

Ser Phe Glu Gin val Ala Asn Leu Lys val lie Ser Ala Tyr His 
1085 1090 1095 

Asp Asn lie Asn Asn Asp Gin Gly Leu Thr Tyr Phe lie Gly Leu 
1100 1105 1110 

Ser Glu Thr Asp Ala Gly Glu Tyr Tyr Trp Arg ser Val Asp His 
1115 1120 1125 

Ser Lys Phe Asn Asp Gly Lys Phe Ala Ala Asn Ala Trp Ser Glu 
1130 1135 1140 

Trp His Lys lie Asp Cys Pro lie Asn Pro Tyr Lys Ser Thr lie 
1145 1150 1155 

Arg Pro val lie Tyr Lys Ser Arg Leu Tyr Leu Leu Trp Leu Glu 
1160 1165 ^ 1170 

Gin Lys Glu lie Thr Lys Gin Thr Gly Asn Ser Lys Asp Gly Tyr 
1175 1180 1185 

Gin Thr Glu Thr Asp Tyr Arg Tyr Glu Leu Lys Leu Ala His lie 
1190 1195 1200 

Arg Tyr Asp Gly Thr Trp Asn Thr Pro lie Thr Phe Asp val Asn 
1205 1210 1215 

Lys Lys lie Ser Glu Leu Lys Leu Glu Lys Asn Arg Ala Pro Gly 
1220 1225 1230 

Leu Tyr Cys Ala Gly Tyr Gin Gly Glu Asp Thr Leu Leu Val Met 
1235 1240 1245 

Phe Tyr Asn Gin Gin Asp Thr Leu Asp Ser Tyr Lys Asn Ala Ser 
1250 1255 1260 

Met Gin Gly Leu Tyr lie Phe Ala Asp Met Ala Ser Lys Asp Met 
1265 1270 1275 

Thr pro Glu Gin Ser Asn Val Tyr Arg Asp Asn Ser Tyr Gin Gin 
1280 1285 1290 
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Phe Asp Thr Asn Asn val Arg Arg val Asn Asn Arg Tyr Ala Glu 

1295 1300 ~ 1305 

Asp Tyr Glu lie Pro Ser Ser Val Ser Ser Arg Lys Asp Tyr Gly 

1310 1315 1320 

Trp Gly Asp Tyr Tyr Leu Ser Met val Tyr Asn Gly Asp lie Pro 

1325 1330 1335 

Thr lie Asn Tyr Lys Ala Ala Ser Ser Asp Leu Lys lie Tyr lie 

1340 1345 1350 

Ser Pro Lys Leu Arg lie lie His Asn Gly Tyr Glu Gly Gin Lys 

1355 1360 1365 

Arg Asn Gin Cys Asn Leu Met Asn Lys Tyr Gly Lys Leu Gly Asp 

1370 1375 ' ' 1380 

Lys Phe lie val Tyr Thr Ser Leu Gly val Asn Pro Asn Asn Ser 

1385 1390 1395 

Ser Asn Lys Leu Met Phe Tyr Pro Val Tyr Gin Tyr Ser Gly Asn 

1400 1405 1410 

Thr Ser Gly Leu Asn Gin Gly Arg Leu Leu Phe His Arg Asp Thr 

1415 1420 1425 

Thr Tyr Pro Ser Lys val Glu Ala Trp lie Pro Gly Ala Lys Arg 

1430 * 1435 1440 

Ser Leu Thr Asn Gin Asn Ala Ala lie Gly Asp Asp Tyr Ala Thr 

1445 1450 1455 

Asp Ser Leu Asn Lys Pro Asp Asp Leu Lys Gin Tyr lie Phe Met 

1460 1465 1470 

Thr Asp Ser Lys Gly Thr Ala Thr Asp val Ser Gly Pro Val Glu 

1475 * 1480 1485 

lie Asn Thr Ala lie Ser Pro Ala Lys val Gin lie lie val Lys 

1490 1495 1500 

Ala Gly Gly Lys Glu Gin Thr Phe Thr Ala Asp Lys Asp val Ser 

1505 1510 1515 

He Gin Pro Ser Pro Ser Phe Asp Glu Met Asn Tyr Gin Phe Asn 
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1520 1525 1530 

Ala Leu Glu lie Asp Gly Ser Gly Leu Asn Phe lie Asn Asn Ser 
1535 1540 1545 

Ala Ser lie Asp val Thr Phe Thr Ala Phe Ala Glu Asp Gly Arg 
1550 1555 1560 

Lys Leu Gly Tyr Glu Ser Phe Ser lie Pro Val Thr Leu Lys val 
1565 1570 1575 

Ser Thr Asp Asn Ala Leu Thr Leu His His Asn Glu Asn Gly Ala 
1580 1585 1590 

Gin Tyr Met Gin Trp Gin Ser Tyr Arg Thr Arg Leu Asn Thr Leu 
1595 1600 1605 

Phe Ala Arg Gin Leu val Ala Arg Ala Thr Thr Gly lie Asp Thr 
1610 " 1615 ~ 1620 

lie Leu Ser Met Glu Thr Gin Asn lie Gin Glu Pro Gin Leu Gly 
1625 1630 1635 

Lys Gly Phe Tyr Ala Thr Phe val lie Pro Pro Tyr Asn Leu Ser 
1640 1645 1650 

Thr His Gly Asp Glu Arg Trp Phe Lys Leu Tyr lie Lys His val 
1655 1660 1665 

val Asp Asn Asn Ser His lie lie Tyr Ser Gly Gin Leu Thr Asp 
1670 1675 1680 

Thr Asn lie Asn lie Thr Leu Phe lie Pro Leu Asp Asp Val Pro 
1685 1690 1695 

Leu Asn Gin Asp Tyr His Ala Lys val Tyr Met Thr Phe Lys Lys 
1700 1705 1710 

Ser Pro Ser Asp Gly Thr Trp Trp Gly Pro His Phe Val Arg Asp 
1715 1720 1725 

Asp Lys Gly He Val Thr lie Asn Pro Lys Ser lie Leu Thr His 
1730 1735 1740 

Phe Glu Ser val Asn val Leu Asn Asn lie Ser Ser Glu Pro Met 
1745 1750 1755 
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Asp Phe Ser Gly Ala Asn Ser Leu Tyr Phe Trp Glu Leu Phe Tyr 
1760 1765 1770 

Tyr Thr Pro Met Leu Val Ala Gin Arg Leu Leu His Glu Gin Asn 
1775 1780 " 1785 

Phe Asp Glu Ala Asn Arg Trp Leu Lys Tyr Val Trp Ser Pro Ser 
1790 1795 1800 

Gly Tyr lie val His Gly Gin lie Gin Asn Tyr Gin Trp Asn val 
1805 1810 1815 

Arg Pro Leu Leu Glu Asp Thr Ser Trp Asn Ser Asp Pro Leu Asp 
1820 1825 1830 

Ser val Asp Pro Asp Ala Val Ala Gin His Asp Pro Met His Tyr 
1835 1840 1845 

Lys val Ser Thr Phe Met Arg Thr Leu Asp Leu Leu lie Ala Arg 
1850 1855 1860 

Gly Asp His Ala Tyr Arg Gin Leu Glu Arg Asp Thr Leu Asn Glu 
1865 1870 1875 

Ala Lys Met Trp Tyr Met Gin Ala Leu His Leu Leu Gly Asp Lys 
1880 1885 1890 

Pro Tyr Leu Pro Leu Ser Thr Thr Trp Ser Asp Pro Arg Leu Asp 
1895 1900 1905 

Arg Ala Ala Asp lie Thr Thr Gin Asn Ala His Asp Ser Ala lie 
1910 1915 1920 

val Ala Leu Arg Gin Asn lie Pro Thr Pro Ala Pro Leu Ser Leu 
1925 1930 1935 

Arg Ser Ala Asn Thr Leu Thr Asp Leu Phe Leu Pro Gin lie Asn 
1940 1945 1950 

Glu val Met Met Asn Tyr Trp Gin Thr Leu Ala Gin Arg val Tyr 
1955 1960 1965 

Asn Leu Arg His Asn Leu Ser lie Asp Gly Gin Pro Leu Tyr Leu 
1970 " 1975 1980 

Pro lie Tyr Ala Thr Pro Ala Asp Pro Lys Ala Leu Leu Ser Ala 
1985 1990 1995 
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Ala val Ala Thr Ser Gin Gly Gly Gly Lys Leu Pro Glu Ser Phe 

2000 2005 2010 

Met Ser Leu Trp Arg Phe Pro His Met Leu Glu Asn Ala Arg Gly 

2015 2020 2025 

Met val ser Gin Leu Thr Gin Phe Gly Ser Thr Leu Gin Asn lie 

2030 2035 2040 

lie Glu Arg Gin Asp Ala Glu Ala Leu Asn Ala Leu Leu Gin Asn 

2045 " 2050 2055 

Gin Ala Ala Glu Leu lie Leu Thr Asn Leu Ser lie Gin Asp Lys 

2060 2065 2070 

Thr lie Glu Glu Leu Asp Ala Glu Lys Thr val Leu Glu Lys Ser 

2075 2080 ' 2085 

Lys Ala Gly Ala Gin ser Arg Phe Asp Ser Tyr Gly Lys Leu Tyr 

2090 ' 2095 2100 

Asp Glu Asn lie Asn Ala Gly Glu Asn Gin Ala Met Thr Leu Arg 

2105 2110 2115 

Ala Ser Ala Ala Gly Leu Thr Thr Ala val Gin Ala Ser Arg Leu 

2120 2125 2130 

Ala Gly Ala Ala Ala Asp Leu val Pro Asn lie Phe Gly Phe Ala 

2135 2140 2145 

Gly Gly Gly Ser Arg Trp Gly Ala lie Ala Glu Ala Thr Gly Tyr 

2150 ' 2155 2160 

Val Met Glu Phe Ser Ala Asn val Met Asn Thr Glu Ala Asp Lys 

2165 2170 2175 

lie Ser Gin Ser Glu Thr Tyr Arg Arg Arg Arg Gin Glu Trp Glu 

2180 2185 ~ 2190 

lie Gin Arg Asn Asn Ala Glu Ala Glu Leu Lys Gin lie Asp Ala 

2195 ' 2200 2205 

Gin Leu Lys Ser Leu Ala Val Arg Arg Glu Ala Ala val Leu Gin 

2210 2215 " 2220 

Lys Thr ser Leu Lys Thr Gin Gin Glu Gin Thr Gin Ser Gin Leu 

2225 ' 2230 2235 
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Ala Phe Leu Gin Arg Lys Phe Ser Asn Gin Ala Leu Tyr Asn Trp 
2240 2245 2250 

Leu Arg Gly Arg Leu Ala Ala lie Tyr Phe Gin Phe Tyr Asp Leu 
2255 2260 2265 

Ala val Ala Arg Cys Leu Met Ala Glu Gin Ala Tyr Arg Trp Glu 
2270 2275 2280 

Leu Asn Asp Asp Ser Ala Arg Phe lie Lys Pro Gly Ala Trp Gin 
2285 2290 * 2295 

Gly Thr Tyr Ala Gly Leu Leu Ala Gly Glu Thr Leu Met Leu Ser 
2300 * 2305 2310 

Leu Ala Gin Met Glu Asp Ala His Leu Lys Arg Asp Lys Arg Ala 
2315 2320 2325 

Leu Glu val Glu Arg Thr val Ser Leu Ala Glu Val Tyr Ala Gly 
2330 " 2335 2340 

Leu Pro Lys Asp Asn Gly Pro Phe Ser Leu Ala Gin Glu lie Asp 
2345 2350 2355 

Lys Leu val Ser Gin Gly Ser Gly Ser Ala Gly Ser Gly Asn Asn 
2360 2365 2370 

Asn Leu Ala Phe Gly Ala Gly Thr Asp Thr Lys Thr Ser Leu Gin 
2375 2380 2385 

Ala Ser val Ser Phe Ala Asp Leu Lys lie Arg Glu Asp Tyr Pro 
2390 2395 2400 

Ala Ser Leu Gly Lys lie Arg Arg lie Lys Gin lie Ser Val Thr 
2405 2410 ' 2415 

Leu Pro Ala Leu Leu Gly Pro Tyr Gin Asp Val Gin Ala lie Leu 
2420 2425 2430 

Ser Tyr Gly Asp Lys Ala Gly Leu Ala Asn Gly Cys Glu Ala Leu 
2435 2440 2445 

Ala val Ser His Gly Met Asn Asp Ser Gly Gin Phe Gin Leu Asp 
2450 * 2455 2460 

Phe Asn Asp Gly Lys Phe Leu Pro Phe Glu Gly lie Ala lie Asp 
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2465 2470 2475 

Gin Gly Thr Leu Thr Leu Ser Phe Pro Asn Ala Ser Met Pro Glu 
2480 2485 2490 

Lys Gly Lys Gin Ala Thr Met Leu Lys Thr Leu Asn Asp lie lie 
2495 2500 2505 

Leu His lie Arg Tyr Thr lie Lys 
2510 2515 

<210> 8 

<211> 1189 

<212> PRT 

<213> Photorhabdus luminescens, 

<400> 8 

Met Ser Glu Ser Leu Phe Thr Gin Thr Leu Lys Glu Ala Arg Arg Asp 
1 5 10 15 

Ala Leu val Ala His Tyr lie Ala Thr Gin val Pro Ala Asp Leu Lys 
20 25 30 

Glu Ser lie Gin Thr Ala Asp Asp Leu Tyr Glu Tyr Leu Leu Leu Asp 
35 40 45 

Thr Lys lie Ser Asp Leu Val Thr Thr Ser Pro Leu Ser Glu Ala lie 
50 55 60 

Gly Ser Leu Gin Leu Phe lie His Arg Ala lie Glu Gly Tyr Asp Gly 
65 70 ^ 75 80 

Thr Leu Ala Asp Ser Ala Lys Pro Tyr Phe Ala Asp Glu Gin Phe Leu 
85 90 95 

Tyr Asn Trp Asp Ser Phe Asn His Arg Tyr Ser Thr Trp Ala Gly Lys 
100 105 110 

Glu Arg Leu Lys Phe Tyr Ala Gly Asp Tyr lie Asp Pro Thr Leu Arg 
115 - 120 125 

Leu Asn Lys Thr Glu lie Phe Thr Ala Phe Glu Gin Gly lie Ser Gin 
130 135 140 

Gly Lys Leu Lys Ser Glu Leu val Glu Ser Lys Leu Arg Asp Tyr Leu 
145 150 155 160 

lie Ser Tyr Asp Thr Leu Ala Thr Leu Asp Tyr lie Thr Ala Cys Gin 
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165 170 175 



Gly Lys Asp Asn Lys Thr lie Phe Phe lie Gly Arg Thr Gin Asn Ala 
180 185 " 190 

pro Tyr Ala Phe Tyr Trp Arg Lys Leu Thr Leu Val Thr Asp Gly Gly 
195 200 205 

Lys Leu Lys Pro Asp Gin Trp Ser Glu Trp Arg Ala lie Asn Ala Gly 
210 215 220 

lie Ser Glu Ala Tyr ser Gly His Val Glu Pro Phe Trp Glu Asn Asn 
225 230 235 240 

Lys Leu His lie Arg Trp Phe Thr lie Ser Lys Glu Asp Lys lie Asp 
245 250 255 

Phe Val Tyr Lys Asn lie Trp Val Met Ser Ser Asp Tyr Ser Trp Ala 
260 265 270 

Ser Lys Lys Lys lie Leu Glu Leu Ser Phe Thr Asp Tyr Asn Arg val 
275 280 285 

Gly Ala Thr Gly Ser Ser Ser Pro Thr Glu Val Ala Ser Gin Tyr Gly 
290 295 300 

Ser Asp Ala Gin Met Asn lie Ser Asp Asp Gly Thr Val Leu lie Phe 
305 310 315 320 

Gin Asn Ala Gly Gly Ala Thr Pro Ser Thr Gly Val Thr Leu Cys Tyr 
325 330 335 

Asp Ser Gly Asn val lie Lys Asn Leu Ser Ser Thr Gly ser Ala Asn 
340 345 350 

Leu Ser Ser Lys Asp Tyr Ala Thr Thr Lys Leu Arg Met Cys His Gly 
355 360 * 365 

Gin Ser Tyr Asn Asp Asn Asn Tyr Cys Asn Phe Thr Leu Ser He Asn 
370 375 380 

Thr lie Glu Phe Thr ser Tyr Gly Thr Phe Ser Ser Asp Gly Lys Gin 
385 390 395 400 



Phe Thr Pro Pro Ser Gly Ser Ala lie Asp Leu His Leu Pro Asn Tyr 
405 410 415 
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val Asp Leu Asn Ala Leu Leu Asp lie Ser Leu Asp Ser Leu Leu Asn 
420 425 430 

Tyr Asp Val Gin Gly Gin Phe Gly Gly Ser Asn Pro Val Asp Asn Phe 
435 440 445 

Ser Gly Pro Tyr Gly lie Tyr Leu Trp Glu lie Phe Phe His lie Pro 
450 455 460 

Phe Leu val Thr Val Arg Met Gin Thr Glu Gin Arg Tyr Glu Asp Ala 
465 470 475 480 

Asp Thr Trp Tyr Lys Tyr lie Phe Arg Ser Ala Gly Tyr Arg Asp Ala 
485 490 495 

Asn Gly Gin Leu lie Met Asp Gly Ser Lys Pro Arg Tyr Trp Asn Val 
500 505 ^ 510 

Met Pro Leu Gin Leu Asp Thr Ala Trp Asp Thr Thr Gin Pro Ala Thr 
515 520 525 

Thr Asp Pro Asp val lie Ala Met Ala Asp Pro Met His Tyr Lys Leu 
530 535 540 

Ala lie Phe Leu His Thr Leu Asp Leu Leu lie Ala Arg Gly Asp Ser 
545 550 555 ~ 560 

Ala Tyr Arg Gin Leu Glu Arg Asp Thr Leu val Glu Ala Lys Met Tyr 
565 " 570 575 

Tyr lie Gin Ala Gin Gin Leu Leu Gly Pro Arg Pro Asp lie His Thr 
580 585 " 590 

Thr Asn Thr Trp Pro Asn Pro Thr Leu Ser Lys Glu Ala Gly Ala lie 
595 600 605 

Ala Thr Pro Thr Phe Leu Ser Ser Pro Glu val Met Thr Phe Ala Ala 
610 615 620 

Trp Leu Ser Ala Gly Asp Thr Ala Asn lie Gly Asp Gly Asp Phe Leu 
625 630 635 640 

Pro Pro Tyr Asn Asp val Leu Leu Gly Tyr Trp Asp Lys Leu Glu Leu 
645 650 655 

Arg Leu Tyr Asn Leu Arg His Asn Leu Ser Leu Asp Gly Gin Pro Leu 
660 665 670 
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Asn Leu Pro Leu Tyr Ala Thr Pro Val Asp Pro Lys Thr Leu Gin Arg 
675 ' 680 685 

Gin Gin Ala Gly Gly Asp Gly Thr Gly Ser Ser Pro Ala Gly Gly Gin 
690 ' 695 700 

Gly Ser val Gin Gly Trp Arg Tyr Pro Leu Leu val Glu Arg Ala Arg 
705 710 715 " 720 

Ser Ala val Ser Leu Leu Thr Gin Phe Gly Asn Ser Leu Gin Thr Thr 
725 730 735 

Leu Glu His Gin Asp Asn Glu Lys Met Thr Leu Leu Leu Gin Thr Gin 
740 745 750 

Gin Gin Ala lie Leu Lys Gin Gin His Asp lie Gin Gin Asn Asn Leu 
755 760 765 

Lys Gly Leu Gin His Ser Leu Thr Ala Leu Gin Ala Ser Arg Asp Gly 
770 775 780 

Ala Thr Leu Arg Gin Lys His Tyr Ser Asp Leu lie Asn Gly Gly Leu 
785 790 * 795 800 

Ser Ala Ala Glu lie Ala Gly Leu Thr Leu Arg Ser Thr Ala Met lie 
805 810 815 

Thr Asn Gly val Ala Thr Gly Leu Leu lie Ala Gly Gly lie Ala Asn 
820 825 830 

Ala val Pro Asn val Phe Gly Leu Ala Asn Gly Gly Ser Glu Trp Gly 
835 840 845 

Ala Pro Leu lie Gly Ser Gly Gin Ala Thr Gin val Gly Ala Gly lie 
850 ' 855 860 

Gin Asp Gin Ser Ala Gly lie Ser Glu val Thr Ala Gly Tyr Gin Arg 
865 870 875 880 

Arg Gin Glu Glu Trp Ala Leu Gin Arg Asp lie Ala Asp Asn Glu lie 
885 890 895 

Thr Gin Leu Asp Ala Gin lie Gin Ser Leu Gin Glu Gin lie Thr Met 
900 905 910 

Ala Gin Lys Gin lie Thr Leu Ser Glu Thr Glu Gin Ala Asn Ala Gin 
915 920 925 
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Ala lie Tyr Asp Leu Gin Thr Thr Arg Phe Thr Gly Gin Ala Leu Tyr 
930 935 ^ 940 

Asn Trp Met Ala Gly Arg Leu Ser Ala Leu Tyr Tyr Gin Met Tyr Asp 
945 950 955 960 

Ser Thr Leu Pro lie Cys Leu Gin Ala Lys Ala Ala Leu val Gin Glu 
965 970 975 

Leu Gly Glu Lys Glu Ser Asp Ser Leu Phe Gin Val Pro Val Trp Asn 
980 985 990 

Asp Leu Trp Gin Gly Leu Leu Ala Gly Glu Gly Leu Ser Ser Glu Leu 
995 1000 1005 

Gin Lys Leu Asp Ala lie Trp Leu Ala Arg Gly Gly lie Gly Leu 
1010 1015 " 1020 

Glu Ala lie Arg Thr val Ser Leu Asp Thr Leu Phe Gly Thr Gly 
1025 ~ 1030 1035 

Thr Leu Ser Glu Asn lie Asn Lys val Leu Asn Gly Glu Thr Val 
1040 1045 1050 

Ser Pro Ser Gly Gly Val Thr Leu Ala Leu Thr Gly Asp lie Phe 
1055 1060 1065 

Gin Ala Thr Leu Asp Leu Ser Gin Leu Gly Leu Asp Asn Ser Tyr 
1070 1075 1080 

Asn Leu Gly Asn Glu Lys Lys Arg Arg lie Lys Arg lie Ala Val 
1085 1090 1095 

Thr Leu Pro Thr Leu Leu Gly Pro Tyr Gin Asp Leu Glu Ala Thr 
1100 1105 1110 

Leu val Met Gly Ala Glu lie Ala Ala Leu Ser His Gly val Asn 
1115 1120 1125 

Asp Gly Gly Arg Phe val Thr Asp Phe Asn Asp Ser Arg Phe Leu 
1130 ~ 1135 1140 

Pro Phe Glu Gly Arg Asp Ala Thr Thr Gly Thr Leu Glu Leu Asn 
1145 ~ 1150 1155 

lie Phe His Ala Gly Lys Glu Gly Thr Gin His Glu Leu val Ala 
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1160 1165 1170 

Asn Leu Ser Asp lie lie val His Leu Asn Tyr lie lie Arg Asp 
1175 1180 1185 

Ala 



<210> 9 
<211> 1043 
<212> PRT 

<213> Photorhabdus luminescens, 
<400> 9 

Met Ser Pro Ser Glu Thr Thr Leu Tyr Thr Gin Thr Pro Thr val Ser 
15 10 15 

val Leu Asp Asn Arg Gly Leu Ser lie Arg Asp lie Gly Phe His Arg 
20 25 30 

lie val lie Gly Gly Asp Thr Asp Thr Arg val Thr Arg His Gin Tyr 
35 40 45 

Asp Ala Arg Gly His Leu Asn Tyr Ser lie Asp Pro Arg Leu Tyr Asp 
50 55 60 

Ala Lys Gin Ala Asp Asn Ser val Lys Pro Asn Phe Val Trp Gin His 
65 70 75 80 

Asp Leu Ala Gly His Ala Leu Arg Thr Glu Ser Val Asp Ala Gly Arg 
85 ~ 90 95 

Thr val Ala Leu Asn Asp lie Glu Gly Arg Ser val Met Thr Met Asn 
100 105 ~ 110 

Ala Thr Gly val Arg Gin Thr Arg Arg Tyr Glu Gly Asn Thr Leu Pro 
115 ~ 120 125 

Gly Arg Leu Leu Ser Val Ser Glu Gin val Phe Asn Gin Glu Ser Ala 
130 135 140 

Lys val Thr Glu Arg Phe lie Trp Ala Gly Asn Thr Thr Ser Glu Lys 
145 150 155 160 

Glu Tyr Asn Leu Ser Gly Leu Cys lie Arg His Tyr Asp Thr Ala Gly 
165 170 175 

val Thr Arg Leu Met Ser Gin ser Leu Ala Gly Ala Met Leu Ser Gin 
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180 185 190 

Ser His Gin Leu Leu Ala Glu Gly Gin Glu Ala Asn Trp Ser Gly Asp 
195 200 205 

Asp Glu Thr Val Trp Gin Gly Met Leu Ala Ser Glu Val Tyr Thr Thr 
210 215 220 

Gin Ser Thr Thr Asn Ala lie Gly Ala Leu Leu Thr Gin Thr Asp Ala 
225 230 235 240 

Lys Gly Asn lie Gin Arg Leu Ala Tyr Asp lie Ala Gly Gin Leu Lys 
245 250 255 

Gly Ser Trp Leu Thr val Lys Gly Gin Ser Glu Gin val lie Val Lys 
260 265 270 

Ser Leu Ser Trp Ser Ala Ala Gly His Lys Leu Arg Glu Glu His Gly 
275 280 285 

Asn Gly Val val Thr Glu Tyr Ser Tyr Glu Pro Glu Thr Gin Arg Leu 
290 295 300 

lie Gly lie Thr Thr Arg Arg Ala Glu Gly Ser Gin Ser Gly Ala Arg 
305 310 " 315 320 

Val Leu Gin Asp Leu Arg Tyr Lys Tyr Asp Pro Val Gly Asn val lie 
325 330 335 

Ser lie His Asn Asp Ala Glu Ala Thr Arg Phe Trp Arg Asn Gin Lys 
340 345 " 350 

val Glu Pro Glu Asn Arg Tyr val Tyr Asp Ser Leu Tyr Gin Leu Met 
355 360 365 

ser Ala Thr Gly Arg Glu Met Ala Asn lie Gly Gin Gin Ser Asn Gin 
370 " 375 380 

Leu Pro ser Pro val lie Pro Val Pro Thr Asp Asp Ser Thr Tyr Thr 
385 390 395 400 

Asn Tyr Leu Arg Thr Tyr Thr Tyr Asp Arg Gly Gly Asn Leu val Gin 
405 410 415 

lie Arg His Ser Ser Pro Ala Thr Gin Asn Ser Tyr Thr Thr Asp lie 
420 425 430 
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Thr val Ser Ser Arg Ser Asn Arg Ala Val Leu Ser Thr Leu Thr Thr 
435 440 445 

Asp Pro Thr Arg Val Asp Ala Leu Phe Asp Ser Gly Gly His Gin Lys 
450 455 460 

Met Leu lie Pro Gly Gin Asn Leu Asp Trp Asn lie Arg Gly Glu Leu 
465 470 475 480 

Gin Arg val Thr Pro Val Ser Arg Glu Asn Ser Ser Asp Ser Glu Trp 
485 490 495 

Tyr Arg Tyr ser Ser Asp Gly Met Arg Leu Leu Lys Val Ser Glu Gin 
500 505 510 

Gin Thr Gly Asn Ser Thr Gin val Gin Arg val Thr Tyr Leu Pro Gly 
515 520 525 

Leu Glu Leu Arg Thr Thr Gly Val Ala Asp Lys Thr Thr Glu Asp Leu 
530 535 540 

Gin val lie Thr val Gly Glu Ala Gly Arg Ala Gin val Arg val Leu 
545 550 555 560 

His Trp Glu Ser Gly Lys Pro Thr Asp lie Asp Asn Asn Gin Val Arg 
565 570 575 

Tyr Ser Tyr Asp Asn Leu Leu Gly Ser Ser Gin Leu Glu Leu Asp Ser 
580 585 590 

Glu Gly Gin lie. Leu Ser Gin Glu Glu Tyr Tyr Pro Tyr Gly Gly Thr 
595 600 605 

Ala lie Trp Ala Ala Arg Asn Gin Thr Glu Ala Ser Tyr Lys Phe lie 
610 615 620 

Arg Tyr Ser Gly Lys Glu Arg Asp Ala Thr Gly Leu Tyr Tyr Tyr Gly 
625 630 " 635 640 

Tyr Arg Tyr Tyr Gin Pro Trp val Gly Arg Trp Leu Ser Ala Asp Pro 
645 650 655 

Ala Gly Thr Val Asp Gly Leu Asn Leu Tyr Arg Met val Arg Asn Asn 
660 665 ~ 670 

pro lie Thr Leu Thr Asp His Asp Gly Leu Ala Pro Ser Pro Asn Arg 
675 680 685 
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Asn Arg Asn Thr Phe Trp Phe Ala Ser Phe Leu Phe Arg Lys Pro Asp 
690 695 700 

Glu Gly Met Ser Ala Ser Met Arg Arg Gly Gin Lys lie Gly Arg Ala 
705 710 715 720 

lie Ala Gly Gly lie Ala lie Gly Gly Leu Ala Ala Thr lie Ala Ala 
725 730 735 

Thr Ala Gly Ala Ala lie Pro val lie Leu Gly val Ala Ala val Gly 
740 745 750 

Ala Gly lie Gly Ala Leu Met Gly Tyr Asn val Gly Ser Leu Leu Glu 
755 760 765 

Lys Gly Gly Ala Leu Leu Ala Arg Leu val Gin Gly Lys Ser Thr Leu 
770 775 780 

val Gin ser Ala Ala Gly Ala Ala Ala Gly Ala Ser Ser Ala Ala Ala 
785 790 795 800 

Tyr Gly Ala Arg Ala Gin Gly Val Gly Val Ala Ser Ala Ala Gly Ala 
805 810 815 

val Thr Gly Ala val Gly Ser Trp lie Asn Asn Ala Asp Arg Gly lie 
820 825 830 

Gly Gly Ala lie Gly Ala Gly Ser Ala val Gly Thr lie Asp Thr Met 
835 840 845 

Leu Gly Thr Ala Ser Thr Leu Thr His Glu val Gly Ala Ala Ala Gly 
850 855 860 

Gly Ala Ala Gly Gly Met lie Thr Gly Thr Gin Gly Ser Thr Arg Ala 
865 870 875 880 

Gly lie His Ala Gly lie Gly Thr Tyr Tyr Gly Ser Trp lie Gly Phe 
885 890 895 

Gly Leu Asp val Ala Ser Asn Pro Ala Gly His Leu Ala Asn Tyr Ala 
900 905 910 

Val Gly Tyr Ala Ala Gly Leu Gly Ala Glu Met Ala Val Asn Arg lie 
915 920 925 



Met Gly Gly Gly Phe Leu Ser Arg Leu Leu Gly Arg val val Ser Pro 
930 935 940 
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Tyr Ala Ala Gly Leu Ala Arg Gin Leu val His Phe Ser val Ala Arg 
945 950 ~ 955 960 

Pro val Phe Glu Pro lie Phe Ser Val Leu Gly Gly Leu val Gly Gly 
965 970 975 

lie Gly Thr Gly Leu His Arg val Met Gly Arg Glu Ser Trp lie Ser 
980 " 985 ' 990 

Arg Ala Leu Ser Ala Ala Gly Ser Gly He Asp His val Ala Gly Met 
995 1000 1005 

lie Gly Asn Gin lie Arg Gly Arg val Leu Thr Thr Thr Gly lie 
1010 1015 1020 

Ala Asn Ala lie Asp Tyr Gly Thr Ser Ala Val Gly Ala Ala Arg 
1025 1030 1035 

Arg val Phe Ser Leu 
1040 

<210> 10 
<211> 5 
<212> PRT 

<213> Photorhabdus 1 utni nescens , Serratia entomophila 
<400> 10 

Arg Arg Arg Arg Glu 

<210> 11 

<211> 21 

<212> DNA 

<213> plasmid-TnlO 

<400> 11 

atgacaagat gtgtatccac c 
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